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MINERALOGY. 


PART    II. 


I 


SALINE  SUBSTANCES. 

ALL  thofc  fubftances  that  are  arranged  undw 
this  denomination  require  lefs  than  200  times 
their  weight  of  water  to"diffolvc  them. 


CHAP.    I. 


Of  acids. 

J.  H  E  adds  that  occur  in  the  Mineral  King- 
dom, cither  difengaged  or  combined,  are,  ift.  The 
.^SRiAL,  othcrwife called  Carbonic  Acid,  or 
rtxtD  AIR.  id.  The  Vitriolic,  3d.  The 
NiTiiODs.  4th.  The  Marine  or  Muriatic. 
5th.  The  Sparbv  or  Fluor.  6th.  Tlie  Fbos- 
taoKic.      jth.  The    Arsenical.      8th.  The 

BORACIC.       9th.   The    MoLVBDENOUS.        lOth. 

The  TuscsTENic.      nth.  The  SucciNOus. 
Vol.  H.  B  The 
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The  Aerial  Acid  isfound  cither  inanaeriaj 
ftate,  as  in  mines,  caverns,  volcanic  craters 
pits,  weils,  or  coiiiliined  with  water,  in  miners 
or  con:mon  fprings,  or  with  various  cirtiis,  J 
the  Cakareou",  Barjtir,  3tronthian,  Muriatic 
and  Argillaceous,  or  with  metallic  lubrtanccs,  i 
in  various  ores.  It  is  fufticienEly  diftinguilhed  b; 
its  inability  to  fupport  lite,  or  flame,  its  abilit; 
to  unite  with  water,  and  oi  [Jrctipitating  littu 
Iran  lime  water  in  nil  cfFcrvefcent  (late,  and  itj 
inability  to  effeil  a'  precipitation  uf  bule  from  Jl 
Iblnfion  in  any  other  acid. 

The  Vitriolic  Acid  is  capable  ofexift 
ing  at  leaft  in  two  ftates,  namely,  the  impcrfeftl 
acidified,  and  then  called  tlic  Sulphureou 
Acip,  or  the  perfeClly  acidified,  iormii^  th 
common  vitriolic  acid,  limply  (o  called.  Tb 
fulphureous  acid  exifts,  -dilengaged  in  the  cratei 
of  volcanos,  in  various  lolfaterras,  and  in,  3n 
over,  hot  waters  in  the  neighbourhood  of  volcano 
or  exhaling  from  recent  lavas, 

Thecommonvitriolicacid.  I  believe,  hasnevi 
been  found  in  natuie  free  from  all  combinatioi 
though  it  may  ifnitc  to  fiime  bodies  beyond  I 
point  of  faturation.  ItistiueMr.  Baltassar 
Jays,  he  found  feme  dry  toncentiatcd  vitriolic  aci 
adherirg  to  fclcnite,  in  a  grotto  in  Monte  Zac 
coLiNo,  ncarSiEKNAi  but  this  has  been  full 
difproved  by  the  fubl'ctjuent  olifcrvationB 
Mr.  Murray,  in  the  37th.  vol.  of  the  Menwii 
of  Stockholm,  and  d  Mr-  Dolomiei',  in  hi 
Notes  on  Bergman  de  Prod.  Volcak.  p.  81 
In  a  combined  Itatc  it  is  found  la  various  lalQ 
earths  and  ores. 

The  SuLPHuRCdus  Acid  in  ah  Aski^ 
State,  ii diftinguhlijJjIe  by  its  peculiar  ; 
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its  nrompt  abforbability  by  lefe  than  one  half 
its  bulk  of  Walter,  the  fmell  it  then  commur 
nicates  to  it,  the  immediate  precipitation  of  lime 
water,  as  well  as  the  difcoloration  of  fyrup  of 
violets,  which  water  thus  impregnated  can  elfcdt. 

The  Nitrous  Acid,  has,  I  believe,  been 
never  found  in  a  free  state,  except  perhaps 
in  charnels  and  privies,  and  tho'  generally  formed 
of  pure  air,  and  mephitlc  air  iarnilhed  by  putrify- 
ing  lubftanccs,  yet,  as  it  has  been  found  in  neuT 
traj  ialts,  fo  cir cumftanced  that  putrefa^ion  can 
fcarce  be  fufpedled  to  have  taken  place,  and  has 
alfo  been  lately  artificially  formed  by  Dr.  Mil- 
ker, without  any  preceding  putrefaftion  y  we 
can  no  longer  deny  it  a  place  among  the  Mineral 
Acids. 

The  Muriatic  Acid,  frequently  occnirs  in  a 
combined  ftate,  either  with  alkalis,  ei^rths,  of 
metals. 

The  Sparry  Acid,  exifts  principally  influor 
fpar,  yet  fome  other  ftoncs,  and  even  fome  metallic 
ores  are  often  partially  injfjrecnated  with  it. 

Ihe  Phosphoric  Acid,  is  frequently  found 
in  a  llate  of  union,  not  only  with  calcareous  earth, 
but  alio  with  various  n:etaUic  iubftances. 

The  Arsenical  Acid,  has  been  traced  in 
the  ores  of  other  metallic  Iubftances,  particularly 
of  cobalt  and  copper. 

The  BoRAcic  Acid,  has  been  found  in  a 
dilengaged  llate  in  the  waters  of  feveral  laguni, 
or  lakes  of  hot  mineral  waters,  near  Monte  Ro- 
TONDo,  BiiRCHiAio  and  Castl'LLonuovo  iri 
Tuscan  Y,  in  the  proportion  of  nearly  nine  grains 
in  one  hundred  of  water,  bv  Mr.  Hof^fi- f.r.  Mr. 
Mascagni  has  alfo  founii  it  a  Ihcririg  to  (hifti, 
en  the  bopdcrs  of  likes,  of  an  ubfeui'c  white,  yel- 
*  B  2  lo-v 
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low  or  grecQilh  colour,  and  cryflalizcd  in 
iornx  of  needles.  16  Koz.  p.  364.  In  a  co 
blued  ib^ie,  it  has  been  tound  not  only  in  unioi 
with  foda,  but  alio  with  calx  and  mi^nefia,  a 
already  leen.  And  a  cording  to  Mascaghlb" 
with  Volalkali.     42  Roz.   p.  37. 

In  its  Irec  date  it  is  diftinguilhflblc  by  il 
flaky  appearance,  its  lolubility  in  lei's  than  twcm 
limes  Its  weight  of  boiling  water;  from  whence 
on  coot'ng,  it  precipitates  for  the  moft  part, 
ciyflaJizes  in  light  whiic fhining flakes,  m bich  whe 
heated,  tumeFy  and  vitrify,  but  the  glafs  thii 
tormed,  is  :^ain  loluble  in  witer  as  betoie.  Th 
aqueous  Iblution  'cddens  Litmus,  but  more  diifi 
cultly  and  tranfiently  lyrup  of  violets.  This  Aci< 
is  alio  foluble  in  fpint  of  wine,  to  whofc  ftanu 
il  communicates  a  greeniih  tinge.  Us  fpectfil 
gravity  is  1,479. 

The  MoLYBDENOus  Acid,  has  been 
TRACTRD  from  MoLYBDhNA,  and  alfo  I 
found  coMBiNEDmfome  Lead  Ores. 

The  TuNGSTENic    Acid,    has  been    fot 
combined  widt  calcareous  earth  in  Tungsten. 

Tltc  Sticciuous  Acid,   has  been  fouJid  ii 
mineral  coal.      Mem.  Paris  178I.  p.  211. 


CHAT 
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CHAP.  n. 


F 

^^Bh  tbcfc  there  are  two  kinds,  the  Exed  and  the 
^^K  volatil. 


I 


ALKALIS. 


Op 


/F  the  fixed  there  arc  two  fpecies,  the  one 
pcnerally  affor-ed  by  the  JRcinemtion  of  inland 
pcgctr-blcs,  and  thence  called  tlic  Vegetable 
^LKALt,  (which  I  call  Tabtarin,)  the  other, 
itrai^ed  Irom  fome  mantime  plants,  but  mofl 
rctiMcntV  °f  tnineral  origin,  and  thence  culled 
lAiMEEAL  Alkali,  or  Soda,  or  Natrok. 
[Neither  of  them  is  found  perfectly  difengaged 
xrm  acids,  but  combined, at  leall  v,hh  hxed  an  i 
hence,  combined  with  this  air  they  effervcfce 
Willi  othtr  acidq,  turn  fyrup  of  violets  and  infu- 
Gons  of  turnfole  green,  and  cryftalize  with  the 
vitriolic,  niimus  and  marine  acids,  precipitate 
earth',  and  metallic  folutiocs,  &c.  Tartarin 
rtunbined  wiih  Fixed  Air  is  icldom  found  in 
the  earth,  except  in  wells  in  towns,  as  at  Doway, 
Ice,  4  Mem.  Siav.  Etrang.  yet  it  is  faid  toexifl. 
in  the  aluminous  ort  of  La  Tolfa  j  and  in  com- 
bination witli  the  Vitriolic,  Nitrous  and  Marine 
acids,  it  is  found  in  Spain,  and  the  East  In- 
dies, as  will  prefently  be  feen.  Indeed,  from  Mr. 
Bowles's  account,  it  would  feem  as  if  it  were 
yearly  re-produced  ui  certain  earths  properly  ex- 
poled  to  the  influence  of  the  atmofphere. 
bo\vLEs's  Spain,  p.  79. 

Natrom 


"*-   - 


SALIMB    SITBSTANCES.       ALKALIS. 


P 

^H  Natron,  or  the  Mineral  Alkali,    frequently 

^H  occurs  in  ihe  Mineral  Kingdom,  not  only  unit»" 
^B  wiiii  the  Vitriolic,  Marine  and  Boracic  actds', 
^H  but  even  in  the  more  feeble  combination  iiita 
^H  «'iii<„h  it  enters  witli  h,ud  air.     It  appears  to  bs 

''  dcpoiited'  in   large  maflcs  in  various   countries, 

under  the  furface  of  the  earth,  Irom  which  it  i* 
extracted  by  running  waters.  Thus  it  is  found 
after  the  exhalation  of  the  water,  mixed  M'ith 
land  in  the  bottom  of  lakes  in  Hungary,  and 
in  the  neighbourhood  of  Bilin  in  BoiiEMi4 
it  is  found  at  firil  cryltalizcd,  and  aftcrwardi 
withered  on  lands  recently  overflown  by  that 
river.  It  occurs  alfo  in  China,  where  it  is  called 
KiEN,  and  near  Tripoli,  where  it  is  called 
Trona;  alfo  in  Syria,  jEgypt,  Persia  and 
IsDiA.  Mr.  MoRELL  lately  difcovered  it  in 
Swisserland,  aflbciated  with  Glauber's  SaJt. 
It  h  leldom,  perhaps  never,  ablblutely  free  from 
a  mixture  of  common  fait.  It  frequently  oozca 
out  of  walls,  and  cryftalizcs  on  their  fuifacc, 
mixed  widi  calcareous  particles,  and  is  then  called 
Aphronitron. 

Iti  its  decompofed  (l?tte  it  prelcnts  thin  flakes^ 
or  a  rough  dufly  powder,  of  a  fmoke  or  yellowilh 
grey  colour,  tailing  alkaline,  and  eafity  dif- 
tolving  in  water.  It  often  accompanies  beds  of 
lava.  It  is  feparated  from  Glauber's  ialt, 
impcrfedtly  by  cryllalization,  more  perfedlv  bjr 
faturaiing  it  with  diftilled  vinegar,  cn'flalizing, 
ipd  treating  the  cryltals  with  the  Ipirit  of  wine. 
This  will  take  up  the  Acetous  Salt,  and  leave  the 
•  Glauber  untouched,  or  by  treating  the  acetatcd. 
liilution  with  acetated  Baryics,  and  heating  the 
precipitate  to  rednefs,  and  weighing  it  when  cold. 
Us  wet^t  uiU  indicate  that  quantity  of  vitriolic 
acid,* 
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U,  and  the  quantity  of  this  add  will  indicate 
,t  of  the  Glaubei's  fait,  as  i6S  grains  of 
■otelenile  contain  as  much  acid  as  loo  giains 
F  Glauber's  fait  dried  in  a  ftrong  red  heci,  or 
I  238  grains  of  ciyftalized  Glauber.  It  is  ftpU- 
jilted  from  common  fait,  by  treating  ihe  nitrated 
"alution  with  that  of  nJrjied  filver  ;  i^s  grams 
'  Muriated  filver  inditaie  the  prefence  of  100 
lina  of  common  fait.  It  is  alio  feparabic  by 
frjiUiization,    but  lefs  perfedtiy. 

To  diftinguilh  the  vegetable  from  thcmifieial 
Alkali,  when  in  a  very  fmall  quantity,  let  the 
acid  of  liigar  be  droped  into  the  ibiution,  with 
the  former  it  will  form  a  very  Ibluble  Salt,  with 
ihe  latter  a  difficultly  loluble,  and  thence  ap- 
parent. If  both  be  mixed,  they  may  be  fepa- 
tiated  by  this  means. 
E  VOLAUCAU. 

As  pure  Volalka!!  confifts  of  mephiur 
(othenvife  called  azotic,  and  formerly  phlogifti- 
cated)  air  and  inflamable  air  concreted  togcthar, 
in  the  proportion  of  nearly  iour  parts  of  the 
former  and  one  ot  the  latter,  particularly  wher. 
_|be  latter  is  in  a  nafcent  f^ate,  and  flowly  dtfeii 
IVged,  (an  accident  that  mud  frequently  happen 
I  the  Mineral  Kingdom,)  it  Ihould  feem  furprif- 
tbat  Volalkali  fhould  not  be  otten  formed, 
from  its  volatility  and  folubility,  it  may 
Idom  be  detefled.  Accordingly,  it  has  been 
md  in  fome  mineral  waters  by  Mr.  Ma- 
OoiN,  Mem.  Paris.  1746.  and  by  Mr.  Ca- 
.BNDisR,  Philof.  Tranfadions  1767.  2  BiRc- 
lAw  Erde  Ki^(,  ^o^.  alfo  in  beds 'of  coal, 
|cU>«,  marls  and  in  various  Itones,  by  Hesc- 
,  HiAERNB,  and  others. 

CHAP 
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CHAP.    HI. 

NEtJTRAL  SALTS. 


u. 


J  NDER  this  name  I  comprehend  tliofc  ialti 
lint  have  an  Alkali,  Earth,  or  Mttallic  Subitana 
for  their   bafis. 


TARTAR  VITRIOLATE. 

1  do  not  recollcft  that  this  fait  has  been  found 
in  the  Mineral  Kingdom  free  from  all  fufpicion 
of    vegetable   origin,  except  by    Mr.  BowLSs, 
in  certain  parts  ot  Spain,  Bowles,  p.    68.  31. 
K.OZ.    [our.  Z46.     Its    colour  is  greyifh  wbite« 
its  cryftals  tranfparent,  their  forms  various,    ac- 
cording to  the  mode  ofltscryftahzation.     When 
Its  folution  is  fufficiently  dilute  and  flowly  evapo- 
rated, hexahffidral  pyramids,  or  Ihort  hcxangulaf 
prifms,  terminated  by  one  or  more  hexangular 
pyramids  ;   by  fpontaneous  evaporation    it  often 
.    gives  dodecahaedral  cryftals,    by  rapid  evapora- 
I  *"on»  fhapelefft  maffcs.     It  has  a  bitter  tafte,  its 
I  Specific  gravity    is    2,198.  Bhisson.       In    the 
I  *«raperature  of  60",   it  is  folublc  in  16  times  its 
I  "Weight  of  water,    but  in  a  boiling  heat  requires 
■  no  more  than  five.     It  docs  not  eflcrvefce  with 
B^'i    on  burning  coals  it  decrepit 
g^fce   lofcs   any  of  its  wcighr» 
g^elts. ._ 
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One  hundred  parts  of  it  coniain  45  of  real 
Add,  and  55  of  Alkali.* 

lis  iblution  precipitates  tliofc  of  Barj'tes.  Stroti- 
tliiaa,  SUver,  Quickiilver,  or  Lead,  in  the  Nitrous 
^^dd,  but  does  not  difturb  that  of  Ailum  j  effcds 
^Kich  fufiicientl/  diitinguilh  its  Acid, 
^^^cither  is  it  ntfcded  by  any  Alkali,    pure  or  I 
Hwated,  but  the  Acid  of  Tartar  flightly  precipi-''. 
tatcs  it;  effcfts  which  indicate  its  bafis.     It  frc-*^ 
qucntly  retains  an  excels  of  Acid,    and  bence, 
iddens  Litmus,  &c. 


^^dd< 
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GLAUBER'S  SALT. 


This  Salt  cxifls  in  vaft  quantities  under   fho^l 
furface  of  the  earth,  in  various  countries,   parti- 
cularly   in  the  neighbourhood  of   ASTRACASi 
where,  in  fuinracr,  it  is  found  at  the  bottom  of  , 
hkc3,-f'  and  alio  in  Bohemia  and  Swisserland, 
where  it  is  depofited  by  water,  in  the  Ipring  feafoti. 
It  is  never  found  pure,  but  mixed  with  Natroo  or  ,, 
common  Salt,  or  Eploni,  orSelenitc.    It  alfo,  not 
Ireqiienlly  germinates  from,  and  adheres  to,  the 
ills  of  recent  buildings.     Of  that  found  near'l 
DLirz,    Mr.    Reuss     gives     the    following' 
Mcriptton.  i 

^ts  colour  is  white,   inclining  to  yellow ;    itia 
ftre,  when  frefli  dug,   3.  its  form  either  that  oPj 
flehdcT  Cryflals  diverging  from  a  common  ceuterj  j 

■  By  reJ  AdJ,    I  mean  the  (liongcH  thit  can  exid.    S**''' 
m  TienJuiioM  of  the  RoyBl  Irifh  AiJidcmy,  VU.  S- 
S  a  Dccooverles  Ruffes,    iSj. 
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or  flatted,  comprcffcd  and  hexanguiar,  of  from 
halt'  an  inch  to  two  inches  long.  Tranfparent  or 
atlcaftfemi-tr3ntp:ircnt,  sad  of  a  cool,  exceeding 
bitter  tafte.  There  houxver  Ibon  wither  into  a 
dull,  dutlv  ^o:vcler,  its  fradure,  when  cryftalized 
is  the  mir.ute  Conchokfal. 

Bv  a  very  &.ilr'ui  an::Iyfis  he  found  loo  paj-ts 
of  tins  impure  compound  to  contain  66,04  ^^ 
Glauber's  Salt.  ;r, 5 5  of  Epfom,  0,42  of  Sdenite, 
«d  3,:q  or  SiiHteil  Migncfia.* 

To  cbe  above  defcription  we  may  add,  that 
:>is  til:  effiorefces  bv  expofure  to  dry  warm  air, 
i-vf  L-^  virioi  in  a  llrong  land  heat,  lofes  58  per.  cent, 
cr  -t>  weight.  When  cryftalized,  it  is  fdluble  in 
:.5;  ::me^  its  weight  of  water  of  the  temperature 
o:  CO"**  or  c*S  of  boiling  water.  It  is  fubjeft  to 
txxo  v.p  ail  cxv-'efs  ot  Acid. 

i>*o  hundred  parts  cr\  Italized  Glauber  contain 
::  of  real  Acid,  17  of  Alkali,  and  58  of 
V  ,i:?r  of  cr)  iValization,  and  3  of  water  of  com- 
\vi::ion. 


SPECIES  III. 


VITRIOLIC  AMMONIAC. 

Thi5  SiVlt  is  found  in  the  neighbourhood  of 
Y\4c{\nv>$»  iho'  not  lo  commonly  as  might  be 
iitw^i"^'*'!'  rr^'h'^l'^*y  bocaut'e  its  Acid,  while  as 
vd  u«lKrrco\  ;ind  lirphurcous,  is  expelled  by  the 
iiUiiiw.     Ii  l^.is  a!lo  been  found  in  fome  lakes 

IVIomtcu  CI)  ;  lU'.^'iuii.   ill.  'i  aSIc. 

in 
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pan  TcscAKT,    and  at  the  bottom  of  a  turning 

Well  in  Dauphime,   aiid  ou  the  I'urfiice  of  the 

fartb  near  TuBiu.*  It  is  genenlly  impure,  being 

mixcU  *vith  Sulphur,  Argiil,  Allum,  or  Vitriol  of 

Iron.     Hence  its  colour  is  grey^    yeliowifh  grej, 

Lor  icmon    yellow.      It    is  found,    ftaladitic,    or 

Banvcfting  lavas,  or  in  an  earthy  ilate,    with  little 

ypr   no   Uiftrc,    fometimcs    rcmi-lraniparept.     Its 

tfracture  uneven.     When  purr,  this  Salr,  by  flow 

jUvaporaiion,  furniflies  white  tianlparcnf  CryClals, 

■ill  the  lorm  t)f  lltndcr  hcxangular  or  quadrangular 

filjps,  but  if  the  evaporation  bpjnore  rapid,  only 

Jts  tafte  is  (harp  and  bitteiifli  i  it  (lowlyattrafls 

wifture  irum  the  air  ;    it  is  apt  to   take  up  an 

atcefs  of  Acid.     In  the  ,teniperatuie  of  60"   it 

.(cquires  twice  its  weight  of  water  to  difiblve  it, 

])|iF  its  own  weight  of  water  9!  ziz°.  is  fyf- 

When  heated,  it  at  f.rfl:  flightly  decrcptiates, 
'ten  liqueficB,  and  in  clofe  veflcis  (ublimes,  but 
l^itli  Ibnie  lofs  of  its  Alkali.  With  Nitre  heated 
)  tcdoefs  it  gently  deflagrates. 
One  bundled  parts  cryllalized  Vitriolic  Ammp- 
iac  cont;jin  29,7  of  mere  Alkali,  3,5,7  of  real 
Acid,  and  14,16  of  water. 

Its  Acid  is  difcovered  by  the  tefts  already  m«i- 
feoned,  its  b.ifis  by  mixing  it  with  Quicklime  or 
Tauftic  fixed  Alkalis. 

I  f  16  fior.  Jcur,  p.  363.   6  Roi.  Jour.  p.  115,  *c. 
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SPECIES  IV. 
EPSOM  SALT. 


Theprwinceof  Andalusia,  inSPAls,  conj 
tains  this  Salt  in  the  greateft  abundance,  inforauclt 
that  after  heavy  rains,  the  furtate  of  the  earlh  ap4 
pears  grey  from  ihc  quantity  of  this  Salt  thaf" 
germinates   upon   it.     It   is   found    alfo  at   the 
bottom  of  dcficcated  lakes,    on  grit  ftones,   and 
ArgilHtes.*     Next  to  Spain,  Bohemia  perhaps 
contains  moft  of  it,    it  is  there  found  in  Acicular 
grey  Cr>'ftals,  or  in  a  more  compacl  form,  mixed 
with    reddifli  Clay,  Selenitc,    and   an  excefs  of^ 
Acid  ;  and  in  feveral  Mineral  Springs.      Dr.  Ar-J 
METfound  it  intheGvPsuMquarriesof  MoHTtJ 
MABTRE,  near  Paris.    And  frequently  it  is  feeni 
efflorefcing  on    Ai-gilHtes.       It  is  alfo  coniainec" 
in  fome  Mineral  Waters  in  moft  countries,  parti- 1 
cuiarly  in  ibat  of  Epsom,  and  S/\jdschiiT2  inJ 
Bohemia.     It  often  germinates  from  walls.    Icl 
is  often  mixed  with  a  large  proportion  of  Glau-*j 
bcr's  Salt. 

When  pure,  it  prefems  quadrangular  prifms,] 
whofc  planes  are  equal,  furmounied  with  qua-J 
diant^ular  pyramids,  or  acicular  Cryflals.  lis 
lafte  is  very  bitter,  It  cfflorefccs  by  cxpofur^ 
to  the  air,  it  is  foluhic  in  its  own  weight  o^ 
water  at  the  temperature  of  60°  or  in  threel 
fourtlis  v(  its  weight  of   boiling  water.    In  s| 

•   »»  Ro».  p.  147- 

•)  ft  .-sr*  in  3  Chf m.  Ana.  17S6,  314.  - 

ArongI 
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fanil  hcai  it  lofcs  half"  its  weight  by  the 
Sfsol"  its  water  of  cryllalization,  and  I'uams. 
>  One  hundrc-.i  parts  of  it  contain  17  of  Mag-— 
"Mia.j^otftandard  Vitrii>lic  Add  (=29,  4.6  rcsl.i 
ciil)  atvi  jo  ot  waiw  of  cryltalization. 
f  Its  Add  is  diftinguifhablc  by  the  tefts  already  J 
'"  nlioiu^-J)  its  earth  is  in  lome  mealurc  precipi- J 
._  Ic  by  CaulHc  VoIiUkali,  when  dried  andj 
:raicd,  iidncs  not  harden,  it  is  eaiily  fulubic  iai 
iluie  Vitriohc  Acid,  whicli  fufficicnily  dilcrimi- j 
ptes  it  from  ArgiU,  which  S'olalUali  can  al(bl 
xipibtfe,  but  whichdilutc  Vitriolic  AcidCavlf  1 
I  diiricultly  diffolves. 

SPECIES    V. 

ALLUM. 

«Il  is  found  native  in  five  dates. 

[  ift.  Invifibly  difperfed  thro'  a  marlhy  blad 

unaccompanied  wiih  any  other  Salt,  as  itkf\ 
inRACpN,  near  Alc\cni7.    Bowles,  p.  3?Jd,  j 
I  3S9.     Or  difperfed  thro"  fand,  and  accompl- 
d  with  other  Vitriolic  tiahs,  as  in  Hungar  Y,.J 
;  the  bottom  of  feme  lakes,     t  Chym.  AntuJ 
93.  p.  528.     Or  zd.  in  a  white  or  brownifli 
iilc,  orgrcy,  oryeilowirtigreycruflacwusforiii  J 
bveditig  lavas,  in  the  neighbourhood  of  volcanos,  J 
ifomc  rocks  in  the  Arch  tPKL  AGO,  and  in  coal  1 
Junes;  or  in  grey  flakes,  or  cryftalitie 'grains,  ia  L 
tome  Alluminous  Slates,  orin  thefurm  of  ayd^l 
bw  powder,  of  an  afiringent  tifte,  which  blackenjT 
irbenexptifed  10 flame.  5  Ee«gm.  p,  122.  Or  3d.^ 
'o  tender  capillary  filverj  white  Chryflah,  in-*! 
lining  to  green,   of  a  fweetifh  afiringent  taft^  J 
'eaIlcdCapil^'y  AUum,  Haarsalze  of  iheGBR- 
BiANSjHALoTHicu]i}M,orTaiCHiT£Soforher3, 
found 


1^  .iAUlVE  SUSSTAKCCS^       ALLUM. 

found  inlTALV,  SiciLV,  Hungary.  &c.  \\\u 
ctjniaminaicd  wiih  Calx  of  Iron,  thcle  Cryfti 
flre  more  or  lels  lioged  wiih  yellow.    Soractian 
•tbefe  Cryftab  are  dofcly  jiiicrwoveti  wiUi 
other  and  dcntiiorm.     Or,  ^ih.   in   Toft   bril 
malics,  that  tcel  fomewliat  greaf>'.   aiid  them 
called  by  the  GcHMAKa,  Stone  fei'iTER,  of 
idark   ycUowiili   colour,   ibliated  fraiilure, 
Tweetim  adringe nt  talle.     This  fubftance  coniaii 
decomposed  V'itrio!  of  Iron  as  well  as  Allum  ; 
iirft  it  is  pcrfolly  foft,  but  by  cxpol'tire  to  thi 
^ir^  becomes  bhiilie.   Jt.  is  found  in  Sidbbia 
S AxovY,  &c.     5!h.  diflblved  in  a  few  Mii 
\\ater>i,asiii:hc  vicinity  of  Halle  iii  Germany. 
I  Chym.  Ann.  17^8.  p.  224..  Mem.   Paris   97J 
1777.     Tliefc  feem  lo  hive  carried  it  into  Fof" 
Wood,  which  is  often  found  penetrated  with 
Lartly,  it  is  found  cryfialized,   (we  are  not  11 
formed   howl    in  tlie  civeriis   of  Segario  i 
Sa-R3im[A.  Mem.  Tur.   lyS^,  p.  160,  ad  fm.' 

Aliuni,  whfn  pure  and  properly  cryftatized, 
Diooisinto  iranrparcQt  oftoli^dral  Cryftals,  fbfnied 
of  two  quadiangular  pyramids,  united  baft:  to 
bafc,  of  afwcclilh  altringent  taile.  They  Highly 
eiUoreke  by  t:(pofure  to  the  air,  require  id 
the  tcmperamre  of  60"  lo  diflblve  tlicinquickLy»' 
34,  times  their  weight  of  water,  but  half  that 
weight  » ill  dilTolve  them  in  fomc  days ;  of  boiling 
water  they  require  rather  lels  than  their  own 
weight.  Expoled  to  a  ftrong  heat  they  fubliiiie, 
f\«ll,  foam,  and  at  laft  Io(c  44  per  cent,  of  thcil 
weight.  The  folution  always  reddem  Lit 
mus,  8cc. 

One  hundred  parts  of  Alltun  contain  19,7: 

t-fflandard  Acid  (=17,62  real  /cid)  iSofeanf 

-dncfl  in  a  high  red  heat,   and  44  of  water  ' 

etyl 
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crTftalization,    the  remainder  water  of  compo* 
fition. 

Its  Acid  is  dilcovcrable  as  in  the  foregoing  Salts; 
its  bafis  by  its  precipiiability  not  only  by  Cauftic 
YolalkaUy  but  alfo  by  pure  Magnefia,  and 
the  difficult  folubility  of  the  dry  precipitate  in 
Acids. 


SPECIES  VL 


ALLUMINOUS  ORES. 

By  AUuminous  Ores,  I  mean  thofe  fubftances  in 
which  AUum  does  not  originally  exift  in  a  nati\-c 
ftatc,  but  in  which  it  is  formed  by  fubfequcnt 
operations  of  nature,  or  of  art,  Of  thefe  there 
are  three  forts,  the  purely  Sulphureous,  the  Acido- 
fulphureous,  and  the  Fyritous. 

Of  the  purely  Sulphureous  Ores,  the  moft 
remarkable  are,  ift.  the  Roman^  that  is,  that 
of  La  TolI^a,  near  Rome.  It  is  formed  in 
tcins  which  run  thro*  rocks  that  feem  of  the 
Argillaceous  Genus.  The  colour  of  this  Ore 
isgreyilh  yellow*  or  yellowifli  white,  itsluftreo. 
Frafture  earthy  or  uneven,  its  hardnefs  from  5  to  6. 

Its  fpccific  gravity  about  2,424  by  my  tryal, 
See  Lefl&e.  O.  971.  It  has  no  tafte,  and  is  info- 
luble  in  water,  does  not  adhere  to  .the  tongue, 
gives  an  earthy  fmell,  projefted  on  a  red  hot  Iron 
It  hifles  and  gives  out  a  black  fmoke,  and  a  flight 
fulphureous  fmell,  reddifh  Refidum,  does  not 
cffervefce  with  Acids.  The  pits  out  of  wh.icU 
thefe  rocks  are  quarried,  exhibit  no  fign  of  a  vol- 


*  per  Mazfas.  5  Scav.  Eirarg.  p.    -'"'- 
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canic  origin,  and  die  AUuminous  Veins  run  « 
into  the  AppENNiNES.*    Mr.   Monset  f" 
llm  Ore  to  cotililt  of  Sulpliur,  Clay,  and  a  minute 
proportion  of  Iwn.  f  Mr.  Bergman  found  it 
to  tonuin  about  0,43  Sulphur  and  other  Vol>lil_ 
Matter,  0,35  ArgiU,  and  0,22  Silex.     3  Ber^ 
MAN.  p.    271.  including  fonie  minute  prop< 
of  Tanarin,  and  Calx  of  Iron. 

According    to   Dolomiel',     thefe    veins  ; 
whitilh,  with  fomc  ihades  of  red,  and  nearly  J 
that  of  Tome  Barofelenites.  J  \ 

id.  Veins  of  the  fame  fort  of  Ore  have  been  da 
covered  in  certain  rocks  near  Polinier  in  BRtS 
TANY.]!  Their  colour  is  ycllowifli  white,  fq| 
greafy,  but  Ibracwhat  rough,  and  Jo  not  tal 
AUuminous. 

Of  the  AciDo-SriPHrsEOusOBEs,  the  t 
remarkalile  is  that  of  Soltatfrra,  near  Na- 
ples, where  the  Alium  appears  in  the  form  of  a 
white  fhlinc  earth,  being  formed  by  the  ailion 
of  the  fulphureous  Acid  on  Argillaceous  Stond' 
lOo  pansof  this  earth  contain,  by  Mr.  Beite 
Man's  analyfis,  S8  of  Sii,ex,  4  of  Aacili' 
and  S  of  Alli'm,  but  this  proportion  is  ' 
riable.  Mr.  Chaptal's  experiments  have  ) 
moved  all  doubt  of  the  poftibility  ot'  fonnJl 
Allum  in  this  mancr.  See  alfo  Mr.  ZiMMV 
mam's  account  in  Chy,    Ann.    ijSS,   517J 


"  Per    M«s»»,    s  ScM 
Puii.  1760.  Id-  in  hfo.. 


Etrang.  p,  3S1,  ind  J 


I   ijlttn.  Swppl  p.  3^8. 

;  OolomeM  on  3  Q«rgini«    ;■.   ■]$. 
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I  An  Alluminous  Subflance  of  lliis  fort  is  al(b  ] 
Und  at  Capo  di  Miseno,  near  Naples; 
;Aur  is  white,  it  is  found  in  rouaded  maflei  , 
'  a  8ky  luftre,  and  confiding  of  delicate  libies, 
I  which  fome  few  Chryftals  are  interfpcrfed. 
tAPROTM  found  looo  grains  of  it  to  atford  < 
hp  grains  of  chryftalizcd  Allum,  without  the 
nftsRcc  of  vegetable  Alkali,  and  290  more 
hh  that  affiftance,  together  with  fome  fandy 
wen  and  yellow  earth.  1  KJapr.  312.  He  al- 
I  extrafted  from  it  27  grains  of  Tartar  Vi- 
triolflte. 

The  Orts  in  w  hich  Allum  owes  its  origin  to  the 
decompofition  of  Pyrites,  arc  the  moft  com- 
mon, a6d  varioufly  circuml'tanced. 

ift.     The   PURELY    PYRiTous,    as   tliofe  ol* 
Dylta  in  the  Province   of  Nericia  in  Sw 
DEW,  being  a  Sulphur  Pyrites  out  of  whidi,  firft 
Vitriol  and  then  Allum  is  txtraded  i  Bergman 
P-  295- 

2a.  The  Pvrito  Bititminods,  and  of  thefc  ' 
tfecre  afe  three  kinds,  the  flt>ny,  the  earthy,  and 
the  ligneous. 
^UOf  the   Stonv  Ore,     GtANZENDER    Alauw  ' 
riEFRS  of  Werner     I.rske.    O.  969. 
JMt.  Karsten  gives  the  f  "owing  dctcription. 
Sb  colour  i*  bluilh  or  dark    dack,    yet  foriic- 
«)«  g^.   5.   BerC.    122.      It  IS  lound  in  ex- 
__  bfiVe  ftpjia.     Its  luilre  2,  3,  approaching  to 
the  metallic,  riircty  1,  1;  BcRt;.  122.  but  in  its 
crafs  frartuTC  o.     Its  fraclurc  fiaty,    coir.injnly 
thick  and  curved  (laty.  2  Berg.  Joup.  iji~ 

LJOI. 


•  J  HfUet.  M»gM    p.  a«n_ 
OL.  11.  D  Us 
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-'isgnuiiis,  z.  feels  fmooth  and  foroewhac 
A.\,  gives  I*  white  Ilreak. 

^ts  |-.HiJnc(8  f.'om  6  lo  9.  brittle. 
lit-  Ijicaliv  j^ravity  of'  that  of  Leske.     O. 
■  >•'>  ^>.^3<^t    (ll)cncxt  fpecitneii,  O.  970,  h 
tfnutstty  nut  oj  tills  (pedes;    its  jpccific  gravily 
,  ej!\.»xijw  4,00). 

'i  hi*  Uif  Iccms  to  be  t!ie  common  Argilliie' 
pencirutcd  with  a  porliou  ut'  Pyrites  and  Bitu- 
rocii. 

Wlicait  contaios  Pyiitcs  in  luch  proportion  as 
Irt  be  vilible,  it  is  rejeded  as  containing  too 
much  iion,  llio'  ii  might  often  be  worked  10  ad- 
VADtage,  by  adding  a  p.oponionof  Clay,  as  Mr 
Bcrc)-(an  advilcs,  or  leaving  the  folutioacxpofcd 
IP  the  air  until  the  Iron  falls. 

A\Tien  the  proportion  of  Peiro!  is  confidcrable, 
it  u  ill  not  eillorelce  by  expolure  to  the  air.  and 
therclore  muft  be  torreified,  to  burn  off  the 
('cliol  arid  difpofe  the  Sutplmr  lor  Oxygenation, 
thus  the  V.iU'ialic  Acid  is  lornied,  which  by  cx- 
lui'urc  to  r.ir  and  moillure  flowlv  re-ads  on 
the  Argill.  and  'forms  Allum.  In  Sweden  if 
100  pounds  ot  the  Ore  yield  four  of  AUum  It 
is  vol  til  cxtr4ding,  but  it  gener.ii!y  yields 
much  more,  'i'lic  mines  of  Blcket  in  NuR- 
MANDY  and  thole  of  Wuitby  in  Yokkshiri 
ure    ia<'tUy  ot  (his  liK:<.ies. 

AcairUiiig  to  IJr  HiLU,  tlic  Alluminous  Ore 
of  Whithy  is  foinctimcJ  a  grey  Frccftonc, 
Rpd  t  D1CUI11C3  a  \-ury  baid  hluifh  Limertone, 
byt    Baier.iliy   it    is    of    tin:     fort    above    dc- 

-  ilie  Ea:th>  Ore  comprehends  the  fofter  and" 
^ha*  fo:ta  uf  Mbiuh   wc  may  dillinguiiTi  two 
ttucs,    the  ftjty   aiid   tl.c  compaCi. 

FIRST 


r 
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FIRST  FAMILY.    Slaty. 

G'bmeimbr   Acaon   Schieper  of  >'  ERMER,1 
whole  external  appearance  Mr.    Karsten  ihufij 

Its  colour  is  greyiili  bIacJi>    or  blueilTi  black,  j 
■iSKB.   O.   yo?>.  ^ 

't    ii   fuuiid    in   large    malTes  and    alfo  iai 


.1  fphxrical  BatteJ   malTus,    externally   diiil,.i 
inicrnally   Higliil)'    gliflcmng,    and  pari}/    dull.. 

Its    t>a<fhirc    plmc    or    turvcd    iiaty,     >ct^ 
famdimcs    paiiing    iuio    the    earthy   aiid    ua-j 

Fragments,  o.  Trapezoidal,  or  plaicd,   fcela 
agre,  gives  a  dull  black  ftreak,  adiieres  lo 
toqguc,     tafles    fon;Ewhat    fweciifb 
^Dgent.  J 

I  Hardoefa  from  4  to  5  ;    frequently  flalnsthc 
"igers.    Specific  gra\ity    i.jbii   by    my  trial 
r  2^y  Mlschenb.     Borax  and   Microcofmic 
dt,    meit   it  with  effcrvcfcence, .  Sikla  aiTech 
but   rigbtly,     it    burfi?    fooner  or    later   by  ' 
cxpofure  t«  the  air.     This  is  the  I'nne  called  ^ 
Black    Slate    celebrated   among   ihe    >«Ig4rJ 
its   meJidnal  properties. 
I  is  alfoihefime  35  the  Bituminous  Shals  ' 
dy  mentioned,    where  this  Shale  is  (iiffict- 
impregnated  with  Pyriies,  as  it  olVn   is  ' 
I  Mines. 


SECOND    FAMILY.    Compact. 

laooerde  erde  of  Werner.  I  eske.  iy,  95c- 

IS  colour  greyifh  or  brnwniili  blnck 
Found   forming  intire  ftrata.     I  'iftre.    o.    r. 
a  few  difpcrfed  (hining  pardclc*-.    Tranf- 
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parency,  o.  Fraifturc,  earthy  or  uneven,  tend- 
ing to  the  Conchoidai,  yet  often  inclining  toi 
fiaty,  at  Icaft  in  the  grofs.     Fragments,  2. 

Hardnels  from  4  to  5,  commonly  friable.  Spc- 
(ic  Gravity  1,7503. 

Has  a  Iharp  tafte,  does  not  adhere  to  the 
tongue,  gives  a  black  ftreak  of  ibme  luftre. 

Placed  amidd  burning  coab,  it  commonly 
gives  ibme  fiainc. 

When  mMiflened   and    expofed   to    tUe    air, 
and  in  iiifficicnt    quantity,    it  foon  hcMS, 
fcmetimci  inflames. 

The  black  (laty  clay  found  near  Fretes- 
WALDE,  belongs  alfo  to  this  fpccies,  it  is  pt- 
netrated  with  Petrol,  contains  alfo  Magncrow' 
and  fome  traces  of  Glauber's  Salt.  2  Chynu 
Ann.  1785.  p.   48. 

One  hundred  p.Trts  of  it  after  torrefaaion^ 
afforded  Mr.  Klaproth  10  of  Allum,  7,25 
of  Vitriol,  2,25  of  Selcnite,  and  1  of  Epfoiq 
Salt.     I  Chym.   Ann.    1785.  p.  47S. 

Tutf  has  alio  betti  found  lb  imprc^utcd  with 
Pyrites  as  lo  yield  Allum.  i'crSwAB.  Sweo, 
Abhandl.  i:67.  92,  ^^^ 

Tiie  LioKrons  Orr,  conrifw  of   foITi)  WQpfl 
penetrated   with  Petrol   and  Pyrites,  frotn^WhicTi 
Allum  is  t:xtta<!lcd  in  iltssE  and  near  MpNutaJ 
p.  322. 


\o,, 


SPECIES-  VII. 
VITRIOL  or  IRON. 

ThrS'U  K  f-fq'j;mt!y  found  n«ive  in  grottos, 
ivern-,  n  id  tjallcrit-!  of  miiKfl,  either  in  the' 
irn  of  pale  gnxn  Cryfi^,  or  iaon  gcneraUy  of 


I^IALIKK  SOBSTAKCiS.  VITRIOL  OP  IROW.  »|  « 
i  grey,  or  j-ellowi(h,  or  reddifh  grey  effiorcftence, 
or  ftalacliuc,  or  capillary  ;  but  fcarce  ever  pun^ 
being  mixed  either  wiib  Copper,  Zinc,  or  Allunu-« 
It  is  alfo  fomelimes  contained  in  mineral  wa-tJ 
ten  that  are  not  fulphureous.  ^ 

When  pure,  it  cryltalizcs  in  green  Cnftals  in  j 
s  form  of  rhomboidal  parallciipipcds.     Of  a 
ju'p  afiringent  tafie.     Thcfe  cfflorefce  by  expo 
ire  to  ibcair,  and  become  yelluwilh  mixed  wtiifd 

[it  is  foluble  in  fix  times  its  weight  of  water  iaJ 
le  temperature  of  60'-  but  of  boiling  water  itfl 
.Quires  no  more  tlian  its  weight.  Its  folution,  i£ 
atpofed  to  ihe  air,  focn  grows  turbid.  ■ ; 

Heated,  it  at  firft  becomes  yellow,  and  in  si 
firong  heat,  red,  and  lofes  about  40  per  cent  of  ' 
its  weight,  and  in  a  ftill  fironger,  gives  out  its  J 
acid,  leaving  3  reddilh  reiiduum.  1 

One  hundred  parts  of  it  contain  28  of  Calx  of  J 
Iron   neaily,  ^^2  of  Metallic  Iron,  26  of  rcali 

I  ad,  38  of  Water  of  Cryftalization,  the  remaia 
X  Water  of  Compofilion. 
Its  folutiqn  is   blackened  by  vegetable  aftrii^ii 
ots,  and  precipitated  blue  by  ihc  p&usiah  al 
♦  i-l. 
Its  Acid  is  diftinguilhed  by  tlie  uniform  uodil^l 
turbed  mixture  of  it:>  folution  with  the  lblutiuoAj|_ 
of  .ot'ier  Vitriolic  Salts,  while  it  precipitates  (hdJ 
nitrous  foluiions  of  Calx,  or  Lead,  or  Barytesm 
|ec..  and  Us  Uifis  hy  its  blackening  with  vegcubje^ 
ringcnts.  precipitating  by  boiling,  or  exporJ 
e  to  the  air. 

fltriol  isextra<5led  from  Martial  Pyrites  eithei 
ftntaaeoiifly  cfflorcfcing  or  undergoing  1 
'toge  after  torrefa^ion.  Good  Pyrites  properly^ 
ated  yield  about  two.ihirds  of  their,  wdcnt  of  ' 
itriol. 
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It  is  alfo  procured  fiom  water  impregnated 
vi'rh  Copper,  aid  djj  'i  cd  ol  the  Copper  b}  Iron 
vhich  rrpiaces  it.  Ih-jVitiol  tV^us  prepared 
alvva^  s  refiiiis  loire  Copper,    li  Hung  a  ry  it  is 

•AK'\'.itc\  from  i^v.it^us  flii:u=^,  nJ  m  m^iiy 
'^  K.r^  f."  T^  i  "i:  les  A  CLhri;-.  lhe\i'. joI 
r  '  •'  c£La  AR  a. Hi  ;ti-  1  '  '.r'jf.i!  o'*  "inv    ;v  t!:.!: 


-       •    \        t   .     f  . 


• »  j'         .  "  f 
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VITRIOL  OF  COPPER. 

This  Vitrio!  has  been  found  native  and  cr)'fta- 
li/.ed  tlio'  very  rarely,  in  Austria,  Transyl- 
VA\MA,  and  SiRr.KiA.*  And  alfo  (lalaclitic  ;  its 
vo'our  is  l»iue  more  or  !efs  vere;inq;  on  green  ;  more 
v'lMnwuMily  diliulvui  in  waters.  It  is  aKvays  con- 
l.-niinarc'l  wiih  Vitfiol  of  Iron  or  Zin.,  and  often 
vitU  b'.th,  in  M  ingary,  Bohemia,  France, 
S.rn.Y  and  Irft.and 

When  pu  c,  the  C(  lour  of  thefe  Cryftib  i?  deep 
bhr,  1  i»<*ir  form  that  oK  oblong  rhomboids. 
Soluhle  in  about  4  times  their  weight  of  water 
in  ihc  temperature  of  60^.  B  /  expofure  to  the 
iir.  they  ilrg'»'L'  cdlorcibc,  lole  their  luftre,  and 
$X0  coverccY  with  a  yellowifli  crey  powder  i 
fv  communiijalc   a  green  colour  to  flame. 

•  I   Bcin  Phy.  Arb.  i  Stuck.^ 

Ont 
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One  hundred  parts  of  V'ltr.ol  of  Copper, 
contain  nc^irly  35  Calx  of  Copper,  equal  26 
in  its  metalic  Itatc,  27,68  of  re. I  A..id,  and 
08  of  water  ot  chryllalization.  the  remainder 
water  of  compolition.  Tlieie  proportions,  how- 
,«vcr,  1  have  not  yet  alcertained  by  my  own 
■*"  cpcrimenis. 

The  foiution  of  this  Vitriol  depofus  Copper  on 
•  clean  polilhed  piece  of  Iron,  and  with  Volalkali 
aflumcs  an  Indigo  blue  colour.  This  deteds  its 
bafis.  lis  Acid  is  known  by  the  iindifturbed  mix,- 
;ure  of  tlic  foiution  with  thofe  of  other  Vitriolic 


9^ 

^iSc! 


Ninety  two  parts  metallic  Iron  are  fufEcient  to 
'predpiiate  100  parts  of  Copper  in  its  metallic 
Kate  when  the  foiution  contains  no  unufual  excefs 
of  Acid. 

This  Salt  is  gcnerallv  obtained  from  the  waters 

lat  naturally   contain  it,   and  occafionatly  from 

iulphurated     Copper    Ores    after     torrcfaflion. 

•cblutt.  63s.    It  is  feldom  free  from  Iron,  and 

Itimeiimes  it  contains  Zinc. 


SPECIES    IX. 
VITRIOL  OF  ZINC. 


^V*  It  fcldorti  occurs  native  in  its  perfect  ftale,  ge- 
^^■erally  Italactiiic,  capillary,  or  in  the  Hate  oti'lflo-| 
^Hbfccnce  in  a  lootc  pouder.  The  colour  always 
^H^\ ,  or  whue,  or  redUilh  \^  hite,  rarely  fomewhat 
^^durared. 

When  pure  ils  colour  i'i  white,  its  form  that 
oi  rhomboidal  prilms  lurmounted  with  quadr.in- 
pyramids,    of  a  Iharp  Ityptic  talte,  theft; 
bwly  eraorelte  by  expofuic   to  the  air.     Tliey 
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■  arc  folutdc  in  about  twice  their  weight  of  water 
at  the  temperature  of  60".  When  heated  they 
iofe  above  30  per  cent  of  thetr  weight. 

One  hun-ired  part?  of  Vitriol  of  Zinc  thus 
eryftaJized,  contain  zo  Calx  of  Zinc.  26,4  of 
Metallic  Zinc,  12  of  real  Acid,  and  40  of  water 
of  cryftilization,  the  remainder  water  of  compo- 
'fition,  thele  proportions  1  have  as  yet  determioed 
only  by  analc^y.*  But  the  white  Vitnol  of  the 
(hops  contains  a  large  proportion  of  Iron.  And 
the  native  almoft  always  both  Iron  and  Copper. 

Treated  on  Charcoal  by  a  blow-pipe  it  effer- 
vefces,  but  does  not  phofphotefce  as  flowers  of 
Zinc  do,  like  them  it  unites  to  Microcoimic  Salt 
and  Borax  with  eiFcrveicence,  but  fo  it  does  to 
Alkali  too,  which  they  do  not.  1  B^KCMax. 
P-  SIS- 


SPECIES    X. 

MIXED  VITRIOL  of  IRON, 

COPPER  AMD  ZINC. 

This  is  frequently  found  in  the  galleries  of 
mines  in  Swedb»>,  Saxosy  and  the  Hartz. 
Mr.  Karstem  dcfcribes  it  thus. 

Its  colours  are  ercytfti,  or  ycltowifh  white,  apple 
BToctj,    pale   verdigris   green,    and  azure    b!ne*i_ 
Either  m  amorphous  maffcs,  or  intcrfpcrftedjl 
iSrala^itic.     Its  external  lullre  calual.     Th^ 
IcroiU   2.  Silky. 

"    Mr.  S-rgtun  Mloi»«  M  fo  p»ftt**r Vlt'ifll  ot  ! 

«'^  ^'"Kt  »nd 40  i>l  Aiitl,  bttiilicfL-a)itJ|b«l'uinc  mil 
y  }  Bwgai.  p,  m8.     We  find  mat  jSjijui  Ziitc, 
f^"  Acffof  i©9  puu  of  Vitiial  ot  Copfeti  -iini— 
?".**  4^  iraim.    Uow  ir  )t  uIh  up  46.    20  B»Mm 
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Its  fuT^ice  modly  rougti  and  uneven.    Tran- 
rcncy  2.  3.     Its  fradure  delicately  ftreight, 
ous,  aad  where  bnghtcrt,  foliated.     Its  trag- 
nis  I.     Its  talte  auftere  and  ftyptic. 
To  leparate  thclt:,  let  the  Iron  be  oxygenated 
boiling  and  cxpolure  to  the  atmolphere,  ihc' 
E  of  Iron  being  leparated,  precipitate  the  Copij  J 
^..  by  adding  more  Iron,  and  feparate  this   byi 
oxygenation,  as  belbre  ;  then  the  Zinc  aionc  wilt,l 
remain   feparable  by  Alkalis.     Or   feparate  tha.T 
Copper  by  a  bar  of  Iron  previoufly  weighed,  and<4 
"  :n   the  lion  by  Zinc,  noting  alfo  its  weight,  T 
1  the  precipitate  of  Iron  iubtradlthc  weighty! 
by  the  bar,  the  remainder  is  the  weight  con-j^ 
tained  in  the  foiutionj  fo  alfo  from  the  precipi- .  1 
tale  ot  Zinc,  lubtraft   the  weight   loft    by    the  " 
piece   infcrtcd.    The  table  wiii  fhew   the  cor-<  J 
refpondence  of  thclc  weights    with  the  Metal},  1 
in    ihcir  perfcrt  ftate.     The  Copper  may  alio  be- 1 
-ecipitated  by  Zinc. 


SPECIES  XI. 
NITRE. 


Putrefaftion  of  vegetables,  and  particularly  of.  i 
animal  lubltances,  was  until  lately   thought  ne->4 
ceflary   for  the  produdion  of  this  Salt ;  but  at 
prefent  it  fecms  clear,  that  nothing  more  than  a  j 
f  alcareous  Matrij;  heal,  and  an  ojjen,  bur  not  too  { 
■■eca  communicjiion  witli  dry  aliiinfpheric  air,  i 
i;    retjoifite.     With    thelc  circumflances  it  has 
been  found  native  in   various  countries  in  warm 
dimatcs.     In  1:4dia,  Spain,  and  as  Ibme  fay  in 
I^Persia  andCniKA,  it  gemiinatesin  certain  lia- 
^^Bbs  out  of  the  earth,  and  wbnt   is  more  (ingular, 
^^K  earth  accumulated  ir.  Iirge  heaps,  and  thus 
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expofihg  a  latter  foiface  to  the  atmofphere, 
found  to  rc-producc  it  annually.*     In  Ptltu 
lios  been  found  tn  trafls  where  it  never  rai 
In    France    the    Ditke    of   Rochefochai 
Jifcovered  it  in  Calcareous  Gaveros.+  and  ft 
FtcREL.  in  Gr-RMAVT.    alio  on  the  fiirface 
Calcareous   Cavities  communicating  with,    I 
not  expofcd    to  the   open    air  jj    as  did    h 
RucKKRT    in    certain    fandy   traSs  in    Hvv 
o  A  t  Y    nnirodden  by  any   animals  ;     and  di 
folved  in  fuch  quantitr,  in  fprings,  riiat  he  wi 
Ud  to  imagine  tluxt  vaft  ftrata  of  it  muft 
ift   in    the    rntcrior  parts  of  the   earth. || 
the  moft  celebrated  difrovery  of  nitive  Nrti 
was  that  made   by   Abbe   Fortis,    in  Apu- 
lia,   in  the  Polo  or  cavity  of    Molfktta. 
In  this  hollow,  which  is  about  ni}c  hoiidred  feet 
deep,   there  are  fevcral  natural  grottos,  in  the  in- 
tenor  part  of  whkh,    between  ftrata  of  cotnpaft 
Limcltone,  Niire  is  found  iirtgularly  crrftattzed: 
The  ticne  itfcif  is  lb  rich'.y  impregnated  with  '' 
that  it  buifts  it  in  many  pkces,    and  fonm  wh 
fffloi^ccnrcB  and  crufts  rcfcrabling  Canary  Si^^t 
tnixej  with  GypTum  on  its  furtice  ;    when  tbcfc 
cffiorelcences  arc  icnped  off,  more  is  g^nentcdin 
the  fparc  of  about  a  month,    but  more  qoicUy 
in  fummer  than  in  w-nter.     It  b  more  ptentifuUf 
found  in  rhofe  grottos  whofe  apjiertures  face  to 
the  N.  W.  towards  the  fea,  which  is  fomc  mP 
difbutt.     This  Nitre  a  accorapanted  wttli  a 

*  8a»te*   f.  yo,  77,  7S.  79.    31  Rtn.  Jo«r.  fi!  t 
t  II  Jlas.  Joit.  aSj.  a  Tovnftnd'iSfauv  an. 
r<  Chjr.  Am.  1791.  p.  31S. 
^1  Cty.  Amtt  i;ft}.  9.  a^. 
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proportion  of  Muriated  Tartarin,  and  it  flioulJ 
iitm  as  if  mafles  of  fomc  Sail  of  this  kind  exiftcJ 
at  a  greater  depth,  for  a  well  dug  in  tlie  middle 
of  the  PuLO  abounds  in  Salt  after  heavy  rains. 
\itre  bxs  afterwards  been  difcovercd  \a  fcveral 
iicrcavities,  asal  Gs,avina,  AlTAml'ra,  &c, 

Sfomeof  which  animals  were  ftablcd,    but  thefe 

VmnTained  lead.  See  Profeflbr  Zimmerman's  ac- 
curate account  in  sfi  Ro2.  }our.  p.  109.  Nitre 
i^  (bmetimes  found  in  the  wells  of  great  cities,  as 
^at  Lo.-JPON,  Bkblin,  &c.  Tho*  in  ihe  com- 
^Baon  proceiles  it  is  extradted  I'rom  old  mortar, 
^^Kt  Mr.  Lavoisier  has  Ihewn  that  it  13  rather 
^^Kprodutft  of  the  operations  employed,  ^s  die  Ni- 
^^Bous  Add  in  mortar  is  for  the  moll  part  tuiitetl 
^^n  Calcareous  Earth,  and  the  ^iI^e  formed  from 
^Rne  Vitriolafed  Tartarin  contained  in  the  a(hes, 
by  a  double  decompofition*. 

Nitre  (hoots   into  flcnder   oblong  hexagonal 
Prifms,  furmounted  with  hexagonal  pyramids  ob- 
liquely truncated,  the  native  is  generally  acicular 
or  woolly.     Its  taflt;  fll^rp  and  cooling.     It  docs 
notefflorefce  or  deiiquefce.    It  is  foluble  in  feveq 
limes  its  weight  of  water,  of  the  temperature  of  1 
60",  and  in  iomewhat  more  ihan  its  own  weightH 
of  boiling  water.     On  a  red  hot  Iron  or  burning  ' 
coals,  it  liitTes  and  dctonfJte<;  ;  the  namral  is  ge- 
nerally accompanied  with  common  Salt. 

It  confiflsof  aboiit4l,2  parts  of  real  Actd,  and 
46,16;  Tartarin      The  remainder  Water  of  Com^ 
pofilion,  accompanying    the  Acid,  and  hithertaJ 
fonfouiKled  with  it,  botli  by  m)Tt:lf  and  others. 


k 


•  Mem.  Pari*.  1777. 
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NITRATED    SODA. 

This  Salt  is  very  rarely  foimd  native  ;  however,! 
Mr.  Bowles  afcribes  it  to  Spain,  and  Mr.l 
Naowerrb  of  Dresden,  found  it  in  La-r 
nug^nous  Cry^als  on  the  walls  of  an  old  cdlar.j 
2  Chym.  Aim.  1784.  p.  315.  I 

This  Salt  cr>ft3llizes  in  Rhomboidal  Cryftals, 
requires  about  three  times  its  weight  of  water  to 
diablveil,  at  the  temperature  of  60*',  has  a  cool- 
ing bitteriili  fharp  tafie,  and  fiightly  attrafls  taoif-  1 
ture  ftoiti  the  atmofphere.     It  deflagrates  as  the  I 
former ;  both  in  a  ftrong  heat  become  alcalefccnt  i  I 
both  give  out  a  nitrous  fmell,  and  fume  by  the! 
Rdditionof  concentrated  Vitriolic  Acid.  Tartariitl 
decompofes  this  S.ili,  and  the  folution  by  evapo^l 
ration  afTords  Priftnatic  Kitre ;  both  give  ao  Aqw 
Regia  when  diffolvcd  in  Spirit  of  Salr. 

One  hundred  parts  of  this  Salt   contain  42,3^ 
pf  Alkali,  aiid  57.65  of  real  Acid, 


SPECIES  xin. 

KITROUS  AMMONIAC. 

This  Salt  is  fcldom  foutri  except  in  artW 
beds  of  Nitre. 

It  difficultly  (boots  into  regular  acicular  Cryft 
fofflewhat  flexible,  and  quickly  dcliquefces- 

1t  in  lames  when  belled  to  irdncfs.    too  Part 
ti(  it  roQiain  about  x6  of  Alkali,    c8  of  i 
Acid,  the  remauKkr  Water,  moftlyof  C 


VAJL.  soBST.    Kit:  calx,  magnesia. 


SPECIES  XIV. 


NITRATED  CALX,  or  NITROUS 
SELENITE. 
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KAs  when  diflblved  in  Spirit  of  Salt,  it  forms 
qua  Regla,  its  Acid  is  eafily  difcovered  ;  and 
-^icklime,  or  fixed  Alkalis,  detetft  its  bafis- 

alfo  found,  and  much  more  plentifully  ;  and  fre- 
quently without  it,  either  embodied  in  Calca- 
neus Stones,  or  adhering  to  ihem  in  a  crufla- 
ceous  ftate.    Alfo  diflblved  in  feveral  fprings.* 

When  properly  managed,  it  forms  Acicular 
Cryftals  readily  deliquefceni.  Its  tafte  is  fharp 
end  bitterifh.  It  gives  out  its  Acid  in  a  red 
Iieat. 

100  Parts  of  lime  take  up  iSt>  of  real  Nitrous 
Acid. 

Tartarin  decompofes  it,  and  forms  Prifmatic 
Nitre,  which  evidences  its  Acid.  Cauflic  Vol- 
alkalis  do  not  alter  it,  but  Vitriolic  Salts  form  a 
precipitation  in  its  folurion,  which,  with  the  dif- 
ficulty of  cryftallizing  it,  determines  its  balls. 


SPECIES  XV. 


TED  MAGNESIA,  or  NITROUS 
EPSOM. 


It  has  been  found  native  In  the  Mother  Liquor 
Nitre,  and  alfo  aflbciated  with  Native  Nitre, 


•  Sprat'*  Hiftory  of  ihc  Royal  Society,  p.  264.  and  4 
CrfU'iBeyu.  p.  18. 

and 
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and  in  Come  fprings.*  A  faturate  folution  oflhisl 
Salt  nightly  evaporated  yields,  aflera  long  tiin^l 
quadrangular  Prifmatic  Cryftals,  of  aftiarpandl 
very  bitter  tafle,  eafilydeliqueicent,  and  which! 
give  out  their  Acid  in  a  red  heat. 

loo  Parts  Magnefia  take  up  255   of  real  Nit, 
trous  Acid. 

Precipitated  by  Tartarin,  it  affords  Prifmatic  I 
Nitre,  and  with   concentrated  Vitriolic  Acid,  it 
gives  out  the  Nitrous  Acid,  which  evidences  its 
Acid.   Mild  Magnefia  does  not  dillurb  its  folution, 
which  fufficicntly  indicates  its  bafis. 


SPECIES    XVI. 

MURIATED  TARTARIN. 

SALT  OF  SYLVIUS. 

Meflis.  Bo\yLEs  and  Proost  inform  os^l 
this  Salt  accompanies  the  Mative  Nitre  found  iiTl 
ihe  environs   of  Maorip.  +  Mr.  Monnet  alfo 
found  it  in  fome  Mineral  Waters  in  Normahdt.  f 
Hydrol.  263. 

When  pure,  tliis  Salt  forms  Cubic  Cryftals, 
it  is  foluble  in  three  times  its  weight  of  water  of  •] 
tlie  temperature  ot  60",  or  in  twice  its  weight 
of  boiling  water.    It  decrepitates  when  heated, 
but  does  not  give  out  its  Acid. 

100  Pans  of  it  contain  about  46  of  Alkali,  and 
36  of  Real  Marine  Acid. 

It  forms  Auua  Regia  when  diflblvcd  in  Spirit  , 
of  Nitre,  and  forms  a  cloud  in  the  nitrated  iolu-  ] 
lioa  of  Silver  ;  Concentrated  Vitriolic  Add  CJt- 


■  js  Rm.  Joom.  p.  246. 
It  SuT,  Euftiig.  Hill.  I 


pells 
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pells  i(3  Acid,  eircumftances  which  evince  its 
Add.  Alkalis  do  not  diflurb  its  laturate  folution, 
but  Acid  of  I'Srtar  (juickty  forms  a  precipitate  in 
li ;   appearances  whtxh.  detect  its  baJts. 


SPEOES    XVII. 
OTMMON  SALT.    Sal  Gem. 


^^bh-ed  in  the  Ocean,  it  is  found  in  vaft  mafT&t  ' 
tuftUr  the  earth's  furface,  in  many  countries,  par- 
ticularly in  Poland  and  Huno  a  ny.  oniti  furface 
in  fandy defarts,  near  Astracan,"  &c.  and  ->vfr 
the  earth's  furface,  in  Spain,  ne^-  Cardova, 
1 6  leagues  from  Barcelonia.  where  it  forms 
a  mountain  500  feet  high,  and  three  miles  in 
circumference;  tho'  Gypfum  does  not  accom- 
pany it,  as  it  ufually  does  in  other  places  *.  In 
England,  and  moft  other  European  countries, 
it  is  foundin  lefs  conilderableftraia,  and  chiefly 
diflblved  in  water,  often  mixed  with  Gypfum, 
Muriaied  Magneiia,  or  Calx,  or  Pyrites,  or  em- 
bodied in  various  ftones ;  or  cruilaccous,  near 
volcanos.  Of  (his  Salt  Mr.  Wrrxer  diftin- 
cuiffaes  tvrovarieties,  which  Mr.  KARSTENde- 
fcribes  nearly  as  follows  t* 


•  4.  Hdvei.  Msgaz.  436. 

f  Bwvlu;  and  Townrcnd'*  Travels  into  Spiin.  vo!. 
.  122.  Irifh  Edition. 
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3^    SAKtMESUBSTAKCES.  lAMtLLAH.  FIBKaDg, 


FIRST  VARIETY. 

LAMELLAR. 

Its  colour  is  grey,  yellow,  rcddifh,  or  pearl 
grey  ;  or  hyacinth,  flefti,  or  brownifli  bed,  found 
in  vaft  mafles  with  conic  impreffioos,  alfo  cryfta!- 
lized  in  cubes.  External  luftre  cafual,  Imerntl, 
2.  3.  Glafiy.  Tranfparency,  2,  3,  4.  Thefor- 
face  of  the  Cryftals  fniooth,  when  the  lamellie  arc 
intirc.  Fradlure  folialcd.  Fragments  cubic, 
gives  a  grey  ftreak,  its  taftc  is  well  known.  Hatdr 
neis  commonly  tiotn  4  to  5,  fometiro 
SpcdSc  gravity,     2,143.    BRissoti. 


SECOND  VARIETY. 
FIBROUS. 


Its  colour  partly  greyifli  white,  partly  yeDtf 
■  grey,  peirl  grey,  lavcnaer  blue,  or  flcfli  ired,  f ' 
in  amorphous  maties,    in  ftrata,    or  &alai 
Luftre,  2.     Tranlparcncy,  3,  4. 

Fra^uredelicatccuned  fibrous,  rarely  (1 
or  diverging. 

Fragments  angular.     Hardnefs,  5. 

Common  Sail  cryftaliized  by  an  alTumes  1 
ous  forms  accortlmg  to  the  mode  of  cn'ftiliizat 
asd  the  purity  nf  the  water  in  vhich  it  isji 
folved.     Sometimes  it  prefents  cubes,  fba 
quadnngularoCtagonslikc  Allum,  andfon 
'  ijuadran^ulir  pyramids,  &C- 

Itisrolublcinlbmcnhac  teis  than  three  tin 
wd^t  of  water,  at  lUc  tcmperaiure  trf  60". 
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requires  little  Ids  even  at  tlie  heat  of  ebullition.J 
Jt  neither  deliquffces  nor  elBorefces.     But  it  ufu; 
ally  contains  Marine  Epfom  which  renders  it  d6 
liquclccnt,  heated  it  decrepitates,  lufing  the  waterl 
ibaked  by  its  CryfUIs.    Ii  Aocs  not  give  out  it^l 
^d  in  any  heat,   but  rather  volatilizes.  ] 

^Onc  hundred  parts  of  common  Salt  contain  3$  J 
T  Alkali,  and  nearly  40  ot  real  Mannc  Acid,  th»" 
laindermoltJy  Water  of  Compofition ;  its  com- ' 
meat  parts  arc  diftlnguilliable  as  thofc  of  the  J 
egoii^,  its  Iblution  i^  not  difturbcd  by  the  af-4 
on  or  the  Acid  of  Tartar,  which  diftinguillieja 
L  bails  from  that  of  the  lafl  mentioned.  ■ 

Doc  hundred  parts  ot  pure  common  Salt  prcci»< 
tate  hoin  the  Nitrous  folution  of  Silver.  2354^ 
ris  of  Luna  Coroxia  well  dried. 


SPECIES   XVIII. 

SAL  AMMONIAC. 

'ifot  only  the  neighbourhood  of  Volcanos  and  J 
feudo-volcaaos  prelenr  this  Salt,  but  alfo  the  in-.^ 
tor  parrs  of  Asia  and  Africa,  where  no  fucb  J 
pptions  have  taken  place.  Thus  Mr.  Zim-  | 
BKMAN  lias  noticed  it  at  Solpattera.*  Mr. 
pitAND,  near  French  Preudo-volcanos.-f  Vari-. 
(  tfaveUcr-s  in  Tahtabv  and  Thibet.  A»  ^ 
1  ID  tbc  Mineral  lakes  of  Tuscany. J 


i  Q^m.  Asn.  178B,  p.  519. 
I.  ptrii  17*1.  p.  iit- 
t«6  Rqx.  jowr.  f    jti. 
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Its  colour  yellowifli  grey,  or  fmutty  apple* 
grceo,  or  browniOi  black,  froul  ^  (Jlbcture  willt' 
Iron, 

Its  form  that  of  compaiS  lumps,  fcMom  Urge,! 
moft  commonly  lan'tgunous  Cryflais,  or  intcT'T 
woven. 

Its  luftre  t.  2.  glajTv.  Harrfnefs  from  3  to^ 
Its  tafic  (harp,    cool  ami  faltith*. 

It  wholly  evaporates  when  bid  on  a  hot  Iron.l 

VVbeh  pUic,  it  require  about  three  times  Hj 
vcigiit  of  water  to  dilTolvc  it,  at  the  tempera^ 
ture  of  60*,  and  much  Icis  at  212".  It  com4 
inonlv  llowly  deliquelces,  when  cryftalizcd,  in 
Cryftals  are  plumofc. 

One  hundred  parts  Sa]  Ammoniac  contain  aboud 
30  of  Alkali,  5  :  if  real  Acid,  the  rcmainderA 
Water  partly  of  CrjlUUization,  and  partly  oCl 
Compofiiion. 

Its  Acid  is  diftinguilhcd  by  forming  Aqui 
Kcgia,  when  this  Salt  h  miiedwith  pure  Nltiou 
Acid  i  afkl  lis  bafis,  by  evolv'it^  the  AfluUlM 
inicli,  when  tmx&i  uiih  quick.  Time. 

SPECIES    XIX. 
MURIATED  BARYTES. 

This  is  faid  to  be  fcund  in  fome  Mineral  Walei 
in  SwBDEN.    Bebgm.  Sc<agr.  §.  58. 

It  eaGly  cryflallizrf,  its  folutiondccompolbi  t 
nitrated  lolution  of    Silver,   ami  with  mild  Sod^ 
affonts  common  Salt,     chani<5lers    lufficicnt 
diflinguifh  it  ;    Vitriolic  Ackl  forms  n  ith  it  an  inj 
foluble    precipUale,      it    »  not  prectpiiable 
Strunthian  or  Bar>'iic  limeuatcr,    tiicumfi 
which,  with  its  crj  fbllizadon,  Iu6icicntly  indicat^ 
itsbafis. 

•  Hrl*.  Mmm.  b.(37. 

SPE 
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SPECIES.    XX. 

MURIATED   CALX. 

LSoIt  fprings commonly  abound  with  this  Salt.  It 
I  cxxure  n  oihcr  Mineral  Waters,  (t  is  alwa)-*  i 
iclcent,  difficultly  cr>-ltallizes.     Its  tafte  bit- 
Its  nci  .>  IS  Jilcdcdas  in  the  fonrgoing  cafes. 
bba6Si    by  us  prex-ipitability  b>  Vitriolic  Acid, 
>d  Acidof  Sugar,     hrctains  ItsAcid  in  aftrong 
heat. 

Uoe  hundred  parts  of  it  dried  in  a.  flrong  heat 
ntain  about  53,5   of  Cab:,  and  46,5  of  real 
krioe  Acid.    Or  100  parts  Lime  ta)cc  up  86  of-  . 
~1  Marine  Acid, 

SPECIES    XXI. 

bRIATED  MAGNESIA,     marine  epsom, 

plm  is  alfo  chiefly  found  in  Salt  and  other 
■al  Springs,  and  abounds  in  the  fea.  It  cryA 
s  by  particular  management,  but  generally 
bquefces.  Us  tafte  is  very  hitter.  It  quits  ita 
■id  for  the  mof^  part  in  a  ftrong  heal.  Its  folu- 
K)  isprcdpit-itedby  Can fti c  Vnlat kalis,  and  not 
feWy  by  ihc  Vitriolic  Acid;  refults  which diflin- 
ifh  its  hafis  from  all  other  earths,  except 
Pgill.  If  precipitated  by  a  mild  Alkali  and  dried, 
i  eafUy  folubfc  in  Vitriolic  Acid,  which  difcriy 
tfltcs  11  readily  front  Argill. 


Fa 


SPECIES 


I  ««lrl%ii^«.  tktr».  cArnftr 


SPECIES    XXII. 

MURIATED  ARGILL. 

f  TV.  WiTMSRi  SG  informs  us  he  has  ci 

fri,  ^LiU  iti  .'U'M  plenty  in  Nevil  Holt  Wat 

I  nexiftin  that  of  Balycastk 

111,  huh  an  aftringcnt  lafti.-, 
:  I  ,.s,  and,  when  much  evap 

fitiins  d  gummy  mafs,  but  in  a  (Ironger  1 
lixt-T.  out  its  Acid.  Its  fotuiion  is  precipiia 
«v  miKI  Mttgnefia  and  alfo  by  unaerated  C 
frhe  precipitate  healed  and  dried,  is  diffio 
IWnWf-  in  Acid'i,  chara^iVers  which  fufficicndy4 
Krauub  it. 

I 

f^ffs  found  in  the  neighbourhood  of  volt 
PdtoM.  on  3  Brrgmab,  p.  g6. 

:  is  dciiqucfccnt,  and  folublc 


SPECIES    XXIII. 
MURIATED  mON. 


SPECIES    XXIV. 
MURIATED  COPPER. 
^  IS  alfo  found  near  votcanp^t  DoLovif^ 

Kd.  BVROHAM.   p.  96. 


*  Suagr,  p.  |i. 
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SPECIES    XXV. 
MURIATED  MANGANESp. 

Mr-  UlBLM  is  the  only  perTon  who]ias  as  y«| 
d>ferv«d  this  Salt  in  nature,  he  difcuvered  it  ii 
one  of  the  lakes  of  Sweden.      It  is  prccipiwte< 
of  a  Mhitifli  yeliowilh  colour  by  the  Prufiiai 
Alkali,  and  of  a  brownilli  yellow  by  Soda.     I^ 
-4ucs  not  cryAallizc  in  any  diflin<ft  form  but  is  dei>| 
llQUefccnt,  and  foluUe  in  Spirit  of  V\  ine,  whidfl 
Vitriol  of  Manganefe  is  not. 

A'b/fr— Other  Metallic  Salts  being  found  chieflj^ 
1  Mines  and  uCed  as  Ores,  will  be  treated  of  i 

p  4tb  pan. 

SPECIES    XXVI. 

BORAX,  TINCAL. 

Thibkt  and  Persia  are  the  only  countrjoe 
[»w  known  to  poflefs  this  Salt.     The  accounts  cL- 
^B  exiftcnce  in  Peru  not  being  yet  confirmciul 
%  feems  to  exifl  in  fume  lands  adjacent  to  lakest  X 
'  Dm  which  it  is  extradled  by  water  and  depofitcffj 
(bole  lakes;     whence,    in   Summer,    uhetrj 
e  water  is  fhallow,  it  is  extraifked  and  carried  ol 
large  lumps.     Sometimes  the  water  in  ihefil: 
lakes,  is  admitted  into  refervoirs,  at  the  bottom, 
of  which  when  the  water  is  exhaled  by  the  Sum- 
mer's heat,  this  Salt  is  found.     Hence  it  is  car- 
ried to  the  East  Indies,  where  it  is  in  fomo 
meafure  puritied  and  cryftallized,  in  this  flate  ifc^ 
^— omibs  to  EtJiioPB  and  is  called  Tincai.    In  other 
^BduIs  of  TBUBt,  h  feems,  by  accoonts  received 
^^P  from 


38  saline:  eubstakces*     sorax. 

from  China,  they  dig  it  out  of  the  ground  at  tho 
dopth  ol  aixjut  two  yards,  where  they  tinti  it  in- 
fnuii  cryftaiUne  mafles,  called  by  the  Chincfe  Mi 
Poun,  tiou,  [oiiii,  and  fin  Fourr,  and  the  Earthy 
or  Ore  is  called  faunxa. 

Thcircolour  grevifh  white,  furfacc  withered, 
as  i!  etflurefciTg,  ttieir  form  pardy  that  of  quav 
dra.igular  prilms  furmounted  with  pyramids/, 
fo  nc  hexaigular  or  o^angular,  moftly  irre-' 
gular,  fomc  fcmi-trjiifparent. 

The  earth  is  nothing  more  than  a  grey  Marh 
mixed  with  this  Salt*.  ■ 

In  Persh  il  exifts  in  certain  wells.  whof«!< 
waters  are  conducted  into  refcrvoirs,  and  aftw 
evaporation,  dcpufit  the  Borax  or  Borech,  as  they. 
call  ii+.  Thi .  they  cryftallizc  and  fend  to  as  of- 
ten fopliifliciied  by  an  addition  of  Soda,  and 
covered  with  greafe,  probably  to  prevent  its  ef- 
florefcence  ;  tliefe  are  of  a  dull  w^ite  or  greenill 
colour. 

Borax,  v,  hen  pure,  (hoots  (by  flow  cooling 
and  infenfible  cvaporaliun)  into  hcxangular 
CryilaV,  of  which  two  (ides  are  much  broader 
than  thi  remainder,  and  thence  flat,  with  tri- 
angular pyramuial  f'immits,  of  a  fomewhat  A1-! 
kaline  tifte,  a'.d  which  do  not  effervefce  with' 
Acids,  or  but  (lightly,  yet  turn  Syrup  of  Violet^ 
gre-;n. 

Thr"  Salt  is  foluble  in  eighteen  times  iw 
weight  of  water,  at  the  temperature  of  60**,  but 
of  bf»iling  water  it  requires  but  fix  parts.  \t 
(lowly  and  flightly  withers,  by  expofure  to  the 
air.     Heated,    it  fwells  and  lofes  about  fou^ 

•  Swcd.  Abhanttl.  i77».p- J)?. 

t  Philof.  Tr»n/.  1787.  p.  198.  and  1785.  p  96 
Scav.  Etnag.  p.  418.    ioRm.  Jour.  p.  J9). 
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itnihs  of  its  weight,    becomes  ropy,    forms  a  " 
calcined  mafs,  like  burnud  Allum,    wd  at  lad 
pafles  into  a  tranfparent  glafs,    v\  hich  however  ia 
folublc,  as  before. 

If  Borax  be  diflblved  in  warm  water,  and  con- 
centrated Vitriolic  Acid  dropped  into  the  fuluiion, 
until  it  taftes  Acid,  and  the  folution  evaporated 
until  white  particles  appear  on  the  i'urtacc,  and 
I  fufTercd  to  cool ,    light  fiivery  flakes  will  be  i 

d,  which  feparated  by  filtration  and  walhed,  { 
bit  the  Boracic  Acid,    foluble  in  Spirit  o(2 

e,  to  whofe  flame  it  comrnunicates  a  green  J 
jr.  'ITie  Refiduum  furnilhw  Glauber's  Salt,  4 
llius  the  confiituent  parts  of  Borax  ate  evi- 

siced. 

>  loo  Parts  Borax  contain,  according  to  Bero* 
I7  Soda,  34.  Boracic  Acid,  and  49  of  Wa*- 
But  this  Soda  is  (till  unliituratcd,  and  ? 
iding    to  Dr.    Withering      Borax   requira 
its  weight  of  Boracic  Acid  to  faturate  lu  J 
.  p.  26.  3 

-Mr.  Laum'>n  difcovcrt'dafingitlar  Actdj 
jnbftance,  united  to  Iron,  forming  a  foluble  fub-1 
1      ?  and  therefore  a  Salt,  in  the  Mine  of  Htte-J 
t.coATt  in  Brittany.  28  Roz.  Jour.  p.  iSj.j 
"■ich  fee. 


•  Sehcff.  Vcrrles.  p. 
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JY  iNfLAMMABie  SuBSTANCrs  I und( 
all  tliofe  ot'Mincriil  Origin  who(c pnndpul charac- 
ter  is  Iiifijmmabiliiy.  A  criierion  which  exclucks 
Dimnoiids  and  Mciallic  Subftances,  iho'  alfa  fuf- 
ceptible  uf  combuflion. 

0{  theff  ihu  rimplcft  kinds  may  he  reduced  to 
fix  Geiit;rii,  namely  the  AerifosU,  the  BiTU- 

MIKOUS,  CaRBOMACEOUS,    VEgETO-CARBOHA- 

CEOus,  VsoETo-BiTiJMtNotjs,  aod  the  Sdi^ 
rHUREous.  Of  tlicfe,  or  foine  of  them,  mixed 
with  other  fubftances,  that  arc  not  eflential  lo 
Inflamiiubiliiy,  alE  the  namral  InOammabIc 
Subftances  of  Miot-T-iI  Origin  feem  compofcd. 
All  oreinfoluble,  at  leift  in  their  totality,  in  Spirit 
of  U  inc,  as  well  as  in  Water  and  Acids,  but  gtr- 
grally  yield  lo  tome  fpecics  of  Oil  or  j^ther. 
rir  fpecificgraviiy  is  below  or  fcarcely  exceeds 
1  utuets  loaded  with  foreign  matter. 

I  a  GENUS. 


h 


«Krt.*MMABLES. 


in.  GENUS. 


The  genera]  charafler  of  this  Genus,  is  Jn- 
^ammabiUiy,  with  a  Phofphoiic  fmdl,  bcfidcs 
ts  aeri-form  Aaie. 


I  INFLAMMABLE   AIR.  ' 

Of  iliis  there  are  iwo  Species,  the  Light  and  the 

Hca^'y. 

Light  Inflammable  Air  is  from  lo  to  14  times 

[hler  than  Atniofpheric  Air,    and  explodes  a* 

once  W'lieii  mixed  with  two  or  thrci;  times  ii 


Bit  or 


:hi  of  Common  '\ir. 

2d.  HEavv  Inflammable  AirdifFers  fromth*? 

former,  only  in  holding  Coaly  matter  in  folutioniSl 

and  hence  it  requires  a  greater  proportion  of  reC*  ■ 

~"  ible  air  to  confume  it.    It  is  often  alfo  conta^  J 

Jted    with  fixed  air.    and  oity   matter. 

Jit  is  from  twice  to  eight  times  !cfs  than  that* I 

'  annual  hulk  of  common  air.     It  bums  witto  | 

i  blue  lambent  flame.  J 

Both  thefe  arc  found  frequently  in  mines,  anSf  I 

reirtii-iirarly  in  Coal  mintis.     The  latter  has  beerf-  ] 

Hftfcrved  in  morafles  ;  that  ubferved  on  the  fiirface 

^^Efprtngsin  Persia,    Italv  nnd  France,  t^'  I 

^Kxjuently  nothing    more    than  the  vapour  of  j 

Petrol. 

There  is  alfo  a  third  Aeriform  Inflammabltf  \ 

_Subftance,   called^epatic  Air,    of  which  I S 

at  UDdur  the  article  Sulphur. 


/ot.  n. 


2d.  GElvV'S 
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2d.  C^^VS. 
iHE     BITUMINOUS. 


NAPHTHA. 

__  colour  is  white,  or  yellowifli  ivhitefl„ 
fiiiidiiy  and  trail fparency  as  thofe  of  water,  m 
fmell  penetrating  but  not  difagreeable :  feeLs 
grtnfy,  catchci  fire  on  the  approsich  of  flamC' 
H  bums  with  a  light  flame  leaving  fcarce  any 
refiduum.  Its  Specific  Gravity  is  ,7o3  Muscil. 
When  pure,  per  Bouldlic,  it  is  one  feventh 
lighter  thill  Rcftifieil  Spirit  of  V\ine  (whofc 
Specific  Gravity  cannot  be  more  than  .SjoJ 
iben  its  Specific  Gravity  (hould  be  0,729,  which 
I  btlic\e  is  nearer  the  truth.  When  yellowjfli, 
atid  confequently  lefs  pure,  its  Specific  Gravity 
ptr  BmssoN  iso,ii475.  It  is  infolublc  in  Spirit « 
^Vinc^  paflcs  intiroly  in  diflillatioii,  is  ihlCKencd, 
but  not  inBained,  by  the  concentrated  Nitrous 
Acid,  ai)d  docs  not  congeal  m  0°  of  Fahrcn. 

Tliefe  obfervauons  were  made  on  Naphtha 
found  at  MoHT  Fe^^tin  near  Modeka.  Hifl. 
Acad.  Par.  17  m,  and  near  Miano  in  tlie  Outchy 
Parma.  Mem.  Paris  1770.  Tl  is  alfo  found 
iQiliug  Trom  Rocks  orCU>;i  iu  Pe«st  a,  and  aifo, 
^Jud,  ia  SiciLV. 


INCLAJIMACLES. 


FETROL.  Erpol  op  Werner. 

ojlours  are  pak,  or  reddifh  >'i;llow',  or 
lifh  yelk>w,'  or  rcddilt  brown,  ur  fctldifb 
.  its  traiirparciicy  from  2,  103,  lomtftimcs 
tslint^lt  like  thai  uf  ihe  former  f[)<:citis,  but 
I5rci:d:di:,  Its  fluidity  letter,  as  aJfo  its  in- 
nabiliiy.     Its  Spccitic  Gravity  per  ffiiHON, 

Ffetro!  is  evidently  nothing  elfe  but  Naphtha, 
altered  by  thii  at-^tiun  of  the  air,  which  oUs  im- 
bibe, aslJr.  Priestley  in  the  1  vol.of  hisobfer- 
vations,  and  l;uciy  Mr.  Senebier,  h  Ann. 
Chym.  p.  tjg.  h§vc  ihewn. 

Refpirable  Air  unites  partly  to  the  Inflammable.^ 
Air  which  it  confumes  (that  is,  converts  into  water)  | 
and  partly  to  the  carbonic  principle  which  it  coor-  j 
"  "iffts  into  fixed  air,  and  this,  combining  with  aJ 
igrtber  proportion  of  Inflammable  Air,  CaiboiLl 
""d  Water,  form  an  Acid,  and  thus  tlie  oil  is  thick*  J 
,  and  more  inclined  to  yield  to  Spirit  of  I 
Pine  to  which  it  then  gives  a  flight  tinge.  When  1 
prned,  it.  affbtds  a  foot  and  leaves  a  roialt  ' 
_  isntity  of  a  Coaly  refiduum. 

It  is  found  in  ihc  fame  Countries  as  the  former, 

I  alti  in  the  fouth  uf  I'R^nce,   Hungaby, 

foi-ACD,     GtRMANY,     SwiSSERLAND,      ScOT- 

i-AKP,  &c.  fre()Uctitly  covering  water,  10  whofe 
furfice  it  ^vc'*  the  colours  of  the  rainbow,  and 
hence  frequently  obfcried  on  the  water  of  fora\: 

lli$aUp  contained  in  minute  quajitiiies  invari- 


It 


7IS.  p.  8i. 
G2 


V4       IWFLAMMABttS.  UIK.    TAft< 

0U3  flones  as  we  have  already  feen,  but  fometii 
its  quantity  is  remarkable  great,  as  in  the  BlacI 
Limeftones  of  Seefield  in  Tyrole.  Their 
fraiVure  is  concboidal.  Luftrc  z,  Specific  Gra 
vity  inconliderablc  They  yield  by  diitillatioi|. 
ffr  de/cfftfum  from  40  to  50  per  cent  of  (his 
oil.  I  Chym.  Ann.  ly^e;-  p-  570.  And  allq 
in  Bituminous  shale,  ^r  mixed  with  eardil 
which  are  generally  Black,  but  fomctime^ 
V\  HiTE,  as  the  kind  of  Guhr  found  by  Mr^ 
IViORvEAU.  Digrefs.  Acad.  p.  378. 

SPECIES  III. 
MINERAL  TAR,  BARBADOES  TAR- 

BEKGTHEER  OF  THE  GERMANS. 

This  is  a  Petrol  ftill  feriher  altered  by  erpoftirl 
B~the  air. 

Its  colour  is  black,    or  brownifh  black, 
brownilh  red,    i[  is  glutinous  and  nearly  (rf  th< 
confiflence  of  Pitch. 

lis  fmcll,  fDmeiimes  ftrong  and  difagreeable; 
fomctimes,  fcarccly  odoroui  or  merely  faintl 
Iti  fp.  ciiic  gravity,  1,  I.  Expofed  to  ihe  air  ii 
bccuiTie'!  mo-e  vil'cid,  yet  if  we  believe  Lehm  a  ijj 
it  becomes  lighter. 

It  i^fnnmi  inniany  parts  of  Asia,  Amcrica, 
andF!r  RnpF,  j-articubrly  at  L  amperslock,  ricaf 
^TRAeBtfROH,  mixed  wttb  land,  from  which  it  t 
detached  by  heating  it  in  water.  Mem.  Bcrl 
1785.  fa  IX.  Coll.  Acad,  p  407. 

SPECfe 


IHFI-AMMABLEa. 


MIN.   PITCH.     4j 


SPECIES  IV. 
MINERAL  PITCH.  ASPHALTUM.' 

ERDE    PECH   OF    VVeRKER, 

Mineral  Tar  expofed  to  a  moderate  heat,  and 

pe  a<51ion  of  the  air,  hardens  into  ihis  fubliince 

here  are  howe\'cr  fome  iTiades   of  variety  of 

'  Confiflence,  and  hence  Mr-  Werner  diftinguifhes 

three  Varieties  of  it. 


FIRST    VARIETY. 
pOH^SIVE  MINERAL  PITCH. 

2AHES    EROE    PECH    OF    WERNER. 

I  Its  colour  is  black  or  dark  l-rown.    Ludre, 

i  frafliire,  uneven,  tough. 

r  Its  fpecific  gravity  from  1,15  to  2,06  but  fome' 

(ccnninty  attends  this  determination,  as  water 

ircely  applies  to  it,    feels  fomewhat  greafy  and 

icldsiocomprelfion,  has  ahe.ivy  fmeli,  acquires 

polifh  when  fcraped,    docs  not  ndhere  to  the 

tongue;    docs  not  ftain  the  fingers,    on  a  white 

hot  Iron,    it  flames  with  a  flrong  fmcll,    leaves 

DO  ccqI  but  only  grey  allies,    and  to  the  quantity 

of  this  I  attribute  the  high  Specific  Gravity  oil 

ihe  fpecimen  I  tried. 
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'I  i!f  i<  IJ    VAKIET  V. 
COMPACi'. 

■  ♦  MI    •  r.i   I'    :  '1     r  IM)!'!  rU    or    WKRyER, 

Ii.  ioIi»-ii  «|,ii  ,  Ml  jMi^iili  M.K"!;.     I  iiflre,  2, 

.,  r.»»  »'\        MMin».nriiv>    o.   Im.icIuiv  pLMlcdiy 

ii<n«  lnMil.lI      I.  uiliu  I.  liiMii  7  !o  >',   vorv  brittle. 

I II  4  lin»."'i  Ml  \v\  \\\k\\\,  I  Lis  i.o  unci!  ; 
fv*  n«M  fi  u'  :; »  ..•...»  i«:.  \\  !un li.MVjJ  it  mfl:<, 
i^Un    \\k\  ..^  \:'\  ,,     I'l;'.   !vijuiu>  •III  JiJi::.:*. 


ISrLAMMABLLS.  UtN.  TALLOW.  47   ' 

Ii  is  found  in  different  parts  of  Europe  and 
(iu&,    but  perhaps  in  grcateil  plenty  in  llic:  Ifle 

TaixjDAD.     I  hi!o.  'I'raiif   17  9,  p.  05. 

I(  appears  that  Bitumens  leave  itatccany  Re- 
'  "uum,  the  earthy  part  being  merely  accidental, 

1  ihat  the  Caibonic  Subflance  is  by  much  the 

illeft  in  their  compofitton;   as  tlieir  concretiuu 

vms  wholly  owing  to  the   abforption  of  air, 

and  not  to  the  prevalence  of  the  Carbonaceous 
principle,  fince  no  Coal  appears,  when  ihey  artf 
burned  on  a  hot  Iroo. 


SPECIES  V. 
MIKERAL  TALLOW.    Bergfet. 


This  is  a  fubftance  very  rarely  met  with,  aa^A 
xefore  very  imperfectly  known  ;  It  wa'"  firft  \ 
nnd  by  fome  Peafanison  the  Cmft  of  FiMf] 
_%KO  in  the  year  17 j6.  Afterwards  »  fimilal' J 
fubltance  occurred  in  one  of  tiie  Swedilb  Lakc^  I 
and  laflly,  Mr.  Herman,  a  Phyfician,  at  Stras-'  J 
BURGH,  difcovered  a  fimilar  fuWlance  in  the 
water  of  a  Fountain  near  that  City.* 

Its  colour  is  white,  its  conHHence  iliat  of  Tal- 
^Jpv,  it  feels  greafy  and  ftains  paper  juft  as  Tal- 
Hpnr  does,  the  traces  thus  left  on  paper  mell 
^Mfi  the  approach  of  flame.  Its  flame  is  blue  ac- 
companied with  much  fmoke,  and  leaves  a  coaly 
matter.  It  is  brittle  like  Tallow.  Its  Specific 
Gravity  is  0,770.  whereas,  that  of  Tallow  is  from 
^j?,g4  to  096. 

^Ki It  is  imperfciftly  foluble  in  highly  Re«^lified 
Hn  Tartarized  Spirit  of  Wine,  in  the  heat  of 
^■Evullition,  and  is  depolited  on  cooling,  but  it 
I    fiiid  (o  yield  tu  oil  of  Almonds. 


f  Sued.  p.  87.  and  3  Rot.  Jour.  p.  3^6. 


X9(rLAMMAIILEI< 


CANOUTCHOV 


SPECIES  vr. 

MINERAL  CAHOUTCHOU. 


This  is  found  near  Castletown  in  DkrbV 
IHIRE,  mixed  with  Galena  and  Calcareous  Spar 
and  is  thus  defcribed  by  Mr.  De  La  Metheki 
the  prefeni  Editor  of  the  Journal  De  Phyfiqoi 
formerly  publiihed  by  Rozieb.*  Its  colour! 
brown,  or  deep  brown;  parUy  foft  flexible  a 
elaf^ic,    and    this  when  cut,  is   internally  of  . 

Sreenifh  yellow  colour,  partly  hard   and  brittlei 
le  fradure  of  this  part  is  conchoidal,  both  fort 
are  often  united  in  the  fame  fpecrmen 

P(»lh  are  mfoluble  in  Spirit  of  Wine,  ai 
jEther,  and  Oil  of  'r'urpentuie,  but  yield  to  tt 
of  Ohves;  Nitrous  Acid  dues  not  affeifl  tbd 
DiHillcd,  they  yield  an  Oil,  infoluble  in  Spin 
of  Wine ;  but  no  Volalkali.  The  refiduum  fee 
Carbonaceous. 


Joitf. 


31  Roz.  }ou.  p.  311.  ForBrtritylftillqiiotettB 


^HFLAMMABLKS.  MIS.    CARBON.      ^9 

id  GENUS. 

CARBONACEOUS  SUBSTANCES. 

lie  geuera!  Clwiai-'ia-h  of  this  Genus  are  Ii4- 
%xibilit>  aiidlaluliuility. 

SPECIES.  I. 


KATIVE  MINERAL  CARBON. 

Bl.nJt  KMi  of  Ifmtr. 


it 


his  is  a  fu'^fl.incc  ;igi\,Liri[.  iti  all  its  niymicap 
bperiics  Mi;i>  Ci..iici.;il,  pLiilijliDg  at -Lc  fiirift* 
jbc  inod  of  Tbi-  cilcnuil  tiiiuaficrs  of  pit  coat 
lic^ms  to  me  !o  be  the  natural  C.irbonic  ^i{V&' 
J  as  pure  as  nature  generally  affprdS  attW 
dplc. 
JB  colour   is  Hack,'  or  greufh    black  "  Its 
Jre  from  3  104,  approaching  to  the  Meiallii;, 
rranfparcncj    o,     FiaCUire  toliated  or  flaty, 
Bcrcifs  fraiSurc  flat  conchoidal.  .' 

Jib  fragmcni'  tabular.     Hardnefs  from  4  to  ^ 
Specific  Gravity  from  1,4  to  1,53.  Stainff 
!  fingers. 

TbtPtlefcription  is  taken  from  the  purefi  fpeci- 

fks  ibat  have  a.=;  yet  occured,  ramely,  that  f^und 

Tear  Strido  in  the  Territory  of  Florence,     a 

Chvm    .'nn.   no-;,    p.  402  and  .04,   and  that 

found  at  1  1SCHW15Z  nenr  Gkra,    in  exfenfive 

^Awadefcribeil  by  Mr.  Hoffman+,  and  anaiyfed 

^^PMr,  WiECi-Ep.  2  Chym.  Ann.  171,0.  j-.  ^c. 

^Hd  that    mentioned    by   Mr=  Widemaw/  \ 

^^ESCM.  Tour.   17H9.  p.  C:q^.     analyfeu  by  Mr. 

Klaproth.  I  Chym.  Ann.  i7'jC.  p- 293.    But 

tHis  laft  fecms  Icfs  pure. 


▼ot,  11.  ■ 

r.  1790.  f.  ^^. 
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INFLAMMABLES. 


MtK.  CAMOK 


This  (ubdance  is  infoluble  in  Acids.  In  a  flroi 
heat  it  reddens  but  does  not  flame,  in  t  cr| 
cible,  however,  a  flight  bluifli  flame  but  withoi 
any  fulphurous  fmell,  is  oblerved,  undoubted! 
from  the  deconinofilion  of  water.  Expofed  lo 
pOBcelain  heat  fur  leveral  hours  in  a  doled  cnic 
ble,  it  intirely,  or  almolt  intirely,  evaporates  lib 
Diamond.  Underamuflleit  isallbalmoft  intircl 
conlumed.  DiftiUed,  it  yields  a  fmall  quantity  « 
water,  but  no  Air,  Oil,  Acid,  or  Alkah.  Mixr 
with  Tartar  Vitrioiate,  it  yields  a  liver  of  Sulphu 
and  projefted  on  red  hot  mcking  Nitre,  it  dcflji 
grates  and  alkalizes  it ;  hence  there  is  no  dout] 
but  it  is  a  combuftible  fubdance,  poflefling  boti 
the  external  and  internal  charadcrs  of  mere  Coi 
or  Charcoal. 

The  SpeciBc  Gravity  of  the  Carbon  found  ne4 
Strido  was  1,415  as  Mr.  Thompson  relarcj; 
The  Specific  Gravity  of  that  found  by  Mr{ 
WiDBMAN  was  1,53.  Klaproth  found  il  li 
contain  about  7  per  cent,  of  ferruginous  afbei. 
That  of  LiswiTZ  is  more  impure,  Mr.  Wieo^ 
LEB  found  it  to  leave  after  calcination  a  rtfiduud 
amounting  to  12,5  per  cent,  of  which  thegreald 
part  was  (iliccous  earth,  and  a  very  minute  portic 
of  Iron. 

The  Coal  found  near  Kilkehny  is  alfo  of  thq 
fpecies,  that  which  was  ibiraerly  given  to  me  I 
fuch  was  Ipurious.  Its  colour  is  black,  and  whel 
frelh  broken,  fomc  parts  of  it  frequently  dilWay  j 
violet  colour.  Its  Lullre  4.  Metallic  ■  Truif 
BOfency^  o.  Fradure  foli.ited,  and  thccoujie  fl 
the  Laniclhe  varioufly  and  conful'edly  diredetf 
Its  fragments  from  z  to  3,  often  coated  wUi 
whtlilh  ilhnitions. 
Hardricts  7.    SjRctfic  Gmvity  1,526. 


INFLAMMABLES 


M1K.    CARUON. 


f 


Vill  not  burn  till  wholly  ignited,  and  then 

wlyconfum«,  without   caking,  or  emitting 

me  or  fmoke. 

266  Grains  of  it  expofed  to  a  heat  of  27"  of 
VVedorwood  for  five  hours  and  frequently  ftirrcd 
did  not  coaldte,  norlofe  their  luftrc  until  almofl 
ninc-tcnibs  bad  djfappeared,  and  at  laft  left  red- 
dith  colouretl  Afties  amounting  to  7,13  grains. 

TheCuLM  of  Wales  Icemsavariety  of  this 
rpecics,  but  lefs  pure,  differing  from  it  chiefly  in 
being  more  brittle,  and  emitting  when  ignited,  a 
difkgrecable  fmell.  Its  colour  black.  Luftrc 
ftom  3104,  noteafily  kindled,  but  when  ignited 
burns  a  long  time  without  flame  or  itnoke,  does 
Dot  cske,  and  leaves  but  little  aOies.  Its  Speciflc 
Gravity  is  1,396."  It  feems  to  be  the  Glanz- 
K.aHi,B  of  Wkrner. 

The  ftiining  black  fcales  found  by  Mr. Wedge- 
wood  in  the  earth  from  South  Wales,  belongs 
llfo  to  this  fpecies.  Philof.  Tranf.  1790.  p. 
J16. 

Smut  feems  a!fo  a  variety  of  this  fpecies,  but 
more  impure.  Its  colour  is  black,  deftitute  of 
luflzc,  aad  looks  like  foot,  (lains  the  fingers,  is 
very  light,  in  burning  it  barely  glimmers;  a  black 
day  mixed  with  particles  of  Bituminous  Carboa 
is  alfo  called  by  this  name,  in  burning  it  gives  out 
II)  oflenOve  linell. 

_  SPECIES    11. 


MINERAL  CARBON, 

IMPREGNATED    WITH    BITUK 


Of  this  fpecies  I  diflingiiilh  three  families. 


FIRST 


52  INFLAMMABLES.  COAL# 


FIRST  FAMILY. 

MINERAL  CARBON, 

Impregnated  with  Mnl:ha,  Cannel  Coal^ 

FIRST  VARIETY. 
COMPACT. 

This  is  fourid  chiefly  in  Lancashire,  its 
proper  name  is  Candle  Coal,  as  it  burns  like  a 
Candle,  but  Candles  in  that  fliire  arc  called 
Cannel-. 

It  colour  is  black.  Luftre  common.  Tranf- 
parency,  o.     Crofs  frafture  conchoidal. 

Fragments  from  2  to  3.  Hardnefe  from  7  t® 
8-  Specific  Gravity  1,273  per  Watson,  or 
1,232  by  my  trials,  does  not  ftain  the  fingers; 
c.itll^  kin^i'les  and  burns  with  a  large  bright  flame 
bur  of  (hort  duration,  and  then  leaves  a  Iboty 
rdiduum  that  difficultly  burns  ;  does  not  cake. 
240  Grains  of  it  heated  until  all  the  coaly  part 
was  confumed,  left  7,5  of  reddiili  brown  allies, 
moftly  Argillaceous  and  Siliceous. 

100  Parts  of  it  contain   by  my  analyfis  75 

Carbon,  21,7  Maltha,  and  3,12  of  Allies.* 

. 

♦  A  p  irticn'ar  accc.  rt  of  this  and  the  fubfequcnt  analy* 
r»-j  wi  :  oc  g'vcn  ai  luw  «.nd  of  this  volume. 

SECOND 


lAMMASLES. 


ss 


SECOND  VARIETY. 


SLATY. 


''ThisCml  comes  to  us  from  Scotland,  where 
t  is  called  Shlent  Coal.  Its  colour  is  greyilh 
^ck,  Lufire,  2,  common.  TranCparcncy  o. 
frafture  partly  flaty  and  partly  imperfeflly  con- 
'loidal. 

Fragments  3.  Hardnefs  from  5  to  8,  brittle. 
Specific  Gravity  1,42'j,  by  my  trials;  burns  as 
the  former  variety,  but  looner  ceafes  to  flame, 
does  not  cake,  and  leaves  a  flony  refiduum. 

240  Grains  of  it  treated  as  the  former,  left  50 
grains  of  reddifh  grey  alhes. 

100  Parts  of  it  contain  by  my  analyfis  47,6 
jirbon,   31,6  Maltha,  and  ao, 8  of  Aibes. 
1  even  doubt  whether  it  contains  fo  much  Car- 
for  the  beft    fpecimens  difcovered  by  the 
radl,  when  inflamed,  a  proportion  of  Sulphur. 

SECOND  FAMILY. 
MINERAL   CARBON, 


|Hr]tKClTATI>D    WITH  ASPHALT    AND    MALTHA, 
IM    VARIOUS    PROPORTIONS. 

PcchkhoJc,  Sch-efer  K^IAe  of  IVern^. 

lis  colour  is  more  or  lefs  perfeflly  black,  fome- 
ne?  prefcniing  brigblreddidi  yellow  illinitiong. 
fome- 


^  inflaMmab.le.s;  coal. 

fomelimes  viriegated ;  Lufire  from  2  [o  4,  fti 
dom  common,  mortly  greafy  or  Metallic.  TrUni 
parency  o.  Fradurc  various,  moftly  foliated 
plain  or  curved,  large  or  fimll  granularly  foli 
aled,  fomctimes  in  layers  of  contrary  direftions 
ibmeiimes  profflifcuouily  directed,  rometimes  pro 
fenting  (innll  conchoidal  diftituS  concretions,  fome^ 
limes  flri^ited  ;  often  in  the  5rors,  (laty.  Its  frag-" 
mcnts  2,  cften  oblong  parallclopipeds.  Hardtiew 
from  4  to  6.  Specitic  Gravity  from  t ,  2  g  to  1 ,37, 
flains  the  fingers,  if  moill,  or  ditintegratirig,! 
cnherwife  not.  Inflames  more  (lowly,  but  burn) 
longer  than  the  former  family,  and  cakes  mo« 
or  ids,  according  to  the  proportion  of  Afpbalt 
It  is  often  contaminated  with  lumps,  or  vans  o| 
Martial  Pyrites,  fometimes  with  Alhnn,  or  uh 
tcrfe^cd  with  veins  of  Spar. 

<Wthis  family  there  are  numerous  varieties,  dT 
which  I  fhall  defcribs  9  few. 

FIRST  VARIETY. 
From    whitbhaveH. 

Black.  Luftre  3,  greafy,  Pra(f>ure  plane  f<H 
liated.  Fragments  2.  Hardoels  6,  vefy  brhtler 
Specific  Gravity,  1,257. 

240  Grains  of  it  expofod  to  a  heat  of  27*, 
for  live  honrs.  after  Aiming  a  confiderahle  tioiCtf 
catted,  and  at  laft  left  14  grains  of  reddiih  Alhes. 

ico  Parts  of  it  contain  by  mv  nnalvlTs  56,(1 
Cmbon.  nod  i%  of  a  Mixture  of  Asphalt  au^ 
Maitva,  in  which  tbe  Asphalt  prcdooiii 


SECONp 


l^irfliAMMAtfLBff.  f^il^L.  .|| 


SECOND  VARIETY. 


fROl4    ^WOAn. 

Black.    Luftrd  3,    gfeafy,  oftetl  with  bnght 

Ctlowiifh  illinitioriB.  F'raftore  foliat$Jd,  fpme 
mina&  uniformly,  iVjnv^  promifcuQully  ditedh 
ed,  in  the  grofe  flaty.  Fragments  2.  Hardnefii 
6.  Specific  Gravity  t^zSii,  burns  more  quicldy 
than  the  former, 

32:^  Grains  of  it  ejipofed  ii>  to  epei^  Ctsdftle 
ike  Ac  former,  10  a  heal  of  27^,  for  four  hour^ 
eft  a  refiduum  of  5,13  grains  of  reddiih  browa 
Alhes. 


ft ' 


THIRD  VARIETY. 


FROM     SWANST. 


Black.  Luftre  z.  Frafture  foliated,  but  frcMn 
a  contrary  diredion  of  the  Lamellae  feems  in 
prt  fibrous.  Fragments  2,  Hardnefs  5,  very 
Drittle.  Specific  Gravity  1,337.  burns  more 
flowly  than  the  former  varieties.  240  Grains  of 
it  treated  as  above,  left  b  grains  of  yellbwkh 
red  Afhes. 

100  Parts  of  it  contain  73,53  of  Carboti, 
23,16  of  a  Mixture  of  Asphalt  and  Maltha, 
in  which  the  former  appcau  to  predominate, 
and  3,22  of  Afhes. 


FOURTH 


^6  ihflammablei. 


FOURTH  VARIETY. 

V%QU     LKITRIM. 

Black,  Luftre  3.  Fradure  foliated  Fnig- 
menis  2.  Hardnefs  6,  very  brittle  Spedfic 
Gravity  1.551.  24»  Grains  of  it  expofcd  loheat 
as  before,  left  in  ibre<;  hour*  a  refidaum  of  12,5 
of  rediiilh  grL-y  Alhcs.  loc  Parts  of  il  contain 
71,4.2  of  Ca'^ion,  2-,, 37  ol  a  Mixture  of  As- 
rKALT  and  Maltha,  in  v  hidi  the  httcr  ap- 
pears 10  predomiuaic,  and  ^,zi  9I  giey  Alhcs. 

FIFTH  VARIETY. 

VKOM    IRWIME,   IH    SCOTLAHO' 

Black,  prefcnK  layers  in  contrary  direfliona, 
hence  oftai  called  Ribband  Coal.  Luflre  of  the 
alternate  liyers,  3.  2  Fraiflure  fmall  grahwd 
and  courfc  ^lained  curved  foliated. 

Hardnefs  from  4  to  5.  Specific  Gravijy,  1,2$^ 
lis  compofiiiott  I  have  not  examiued. 

The  fpccific  Gravity  of  good  Bituimhoas 
OmI  neier  cxceT,-ds  i .4,  except  it  c<»itaiiis  ibme, 
quantity  of  inieifperfcd  Pyrites- 


IHPLAMMASLES. 


THIRD  FAMILY. 


CARBON     BiTUMINATED,       IMPREGJfATED 
WITH    A   KOTABLE  PROPORTION    OF  StONV 

I  Matter. 


SPURIOUS  COAL. 


call  the  proponion  of  Stony  Matter  notable  i 
:n  it  exceeds  25  per  cent.  • 

Its  colour  isgreyifti  black,  Luflrc  o.  i.  Frac- 
fenatyor  eartliy.  Fngmcnts  qundrangular,  3. 
^HRrdncfs  from  7  to  8.     Specific  Gravity  from 
1,500    (o    t,6oo.     It    coninionly  explodes  and 
burlls   when   heated ;    generally   found   amidft 
^Sbata  of  genuine  Coat. 

^JWurFON  teils  us   that    the  Coal  of  Alaies  is 
^^pied  with  fudi  a  quantity  of  Liineftone,  that 
^Hb  often  burned  for  (be  fole  purpofe  of  obtain-  ' 
^^Blimefrom  it.    2  Bufpon  Mincralog.  Svo. 

CAR^N,  LOADED    wira  stohy   matter: 


SPECIES  III. 


1 


Arthracolite  op  some. 


[is  colour  isgreyifii  or  brownirti  black.  Luftre 
from  3  to  4.  Frafture  in  the  grofs  flaty.  Its 
fragments  RJiomboidal.    Hardnefs  from  6  to  7. 

Vol.  n.  I  That 


p 

^H  ThatfoundnearSt.  Symphoriek,  analyfed  b] 

^H  Sage  contains,  be  aiCires  us.  neilher  Oil  no 

^B  Bitumen;  but  after  long  ignition  leaves  a  Re- 

^H  fiduuni  of  35  per  cent,  ot  llaty  particles.  42  Roz. 

^V  Jour.  76. 

I 


ISf  LAMMAHl  K5.       COAL. 


SPECIES   IV. 

CARBON,       COMBINED      WITH       ONU-TtiNTMj 
OR   ONE-EIGHTH    OP    ITS    WEIGHT    OF 

MtTALic  Upw. 


Plumbago.      Graphite  «f  IVerHfr^    K^Jk^  ' 
othevs.    Biytrtz  of  ihc  Stvedti. 

Its  colour  ie  dark  Irongrey,  or,  if  mixed  wilh; 
Othre,  hrowoilli  bl.'Wk  -,  when  cut,  bluiih  grcv<j 
I'ound  both  in  large  and  tma,ll  kKijiey-fofa 
liiiijps.  Sometimes  tljireaiinated.  LulWf  f 
^  tp  V  M<rt«ilic.  Tfgnfparency  0.  Fn^urfl 
curved  thin  flaty,  or  itidilUmftly  fctliaied.  Fn^-J 
menn  j.  presents  Qxwcding  fine  gnined  dift' 
granular  concretions.  HardneU  from  4.  |q  5J 
biitile. 

Specific  gravity  t.987  or  2,089.  '^'''* 
after  abforption  oi  wat«r,  Briiron  fouriJ  td9 
weigh  2,1  50  ;  and  alter  cxpofure  to  heal.  2,300^ 
And  if  then  ioakcd  in  water,  2,410.  Of  that  of 
Gbumakv,  2,245,  ^''d  after  vtmiffion  of  i 
2,276. 

M.irks  bluck'ftronnty.  Feels  fomcwhatgrcafy*.! 

inlolubic   in  the  Mineral   Acijs.     Heated  hc-1 
fore  :l.c  blovv-'iiinc  it  fcarcely  ftnokcs,  depofiis  no 


[!!cn.  L:ai.e.  O.  1870. 


powder  J 


INFLAMMABLES.       COAii  5^ 

W(!er,  is  not  altered  by  Borax  or  Microcofmic 
alt,  and  docs  not  eOervefce  or  unite  with  i\xcd 

It  is  found  in  England,  Germ  anv,  Spain, 
?K*tiei,.MAiii<iki  ^  Hid  CAtt  Hf  Gooif 
pHoPE,  &c.  That  of  England  is  the  bed, 
having  the  fineit  grain. .  That  of  Sp  a  i  n  is  mixed 
■With  I'^tcs  i  ihst  of  America  with  Quartz 
md  white  Arg-tl  J  tl»flt  of  the  Cape  of  Good 
i^opr,  with  yellow  Argiil  and  Pyrites* 

Phimbiigo  IS  cpnftautly  lurmed  in  Iron  Foun- 

dencs^  by  the  combination  ot  the  Charcoal  em- 

Idoyed  in  melting  the  fron,  with  »  tertaih  pr6por- 

Kioii  of  that  Mcial,  namely  with  from  9  to   12 

iccot.  as  was  dbfWVtd  by  MaYiIr,  Rinman, 

i  others,  and  confirmed  liy  the  experiments  of 

VjutbKKkfONDe,  BrKTHcLf.ET,  and-  IVloNGt-^l' 

I  is  true  Mr.  I'hlletier  f.iund  only  2  percent. 

I  Itpn.  in  Piurnbago,  which  he  had  previoufly 

rificd  as  he  thought,  by  Marine  AcidJ,    but 

B  Marine  Acid  had  taken  up  the  remainder.     , 

[  The  mixCQie  of  Earth  ahvays    renders  Plunvrf 

Igp  awrl'er.     The  Inm  is  cvider.tlj'  Jn  a  Metai- 

:  fWto,  And  renders   the   Plumbago  Magnetic. 

^hrra.  ^,  201. 

.,  "fjie  Carbonaceous  nature  of  Plumliago,  waj,  for 
c  firfl  time,  admirably  developed  by  Sciitci.Ei 
d  has  fince  been  confirmed  by  Pelletiir^,, 
;  kxtfcs  about  90  per  cent,  of  its  weight  by  ex- 
Dfurc  to  a  high  hear,  converts  Pliorphoric  Atid. 
)  Pbolphorus  ,  the  Arfentcal  into  a  Rcgulus  ; 
Ktonaic^  with  about  ten  times  its  ueight  o^ 
Nitre,  &c- 

*  M<ilt.  Paris  17S6.  p.   19^. 
>  t  1^  Rot.  Jour.  p.  J5^, 
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GENUS. 


6d    imflammablis.  carb  wood. 

GENUS  IV. 

VEGETO  CARBONATED  SUBSTANCES. 

SPECIES    r. 

CARBONATED  WOOD. 

Of  this  there  are  three  Varieties,  the  L%ni. 
(bnn,  Scaljiond  Compad. 

FIRST  VARIETY. 

LicNiroRU  C.MtBotfATED  Wooo.    SiuuriraMJt 

Its  colour  is  blui(h,  or  brown  LiiAre.  o.  i 
form  flatted;  its  FnAure  even  or  fibrouj.  li 
frequently  piefcrves  irs  branches,  root  and  bark,' 
but  when  it  does  not,  its  origin  is  eatily  difcover- 
ed  by  its  fibrous  fracture,  its  epidermic  tezture,^ 
and  the  concentric  cirJtrs  of  its  anntui  growth^; 
It  is  fometimes  ihot  through  with  C^urtz*. 
Hardnefs  trom  ;  to  4.  Mr.  Bekcman,  Vav 
TitoiL  15^,  found  the  Suturbrand  of  Iceland 
to  yiela  alter  burning,  42  >  er  cent,  of  Carbon, 
which  is  a  much  larger  proportion  than  an)  nuto* 
ral  Wood  leaves  when  charred.  Swed.  AaHAVO, 
17S0.  p.  jc.  It  bunts  much  more  weakly  L 
Pu-coal,  and  with  adiugrccablc  fmell. 

•  1  BustMaip.  64. 

$£CON^ 


11iri.AMMABt.ES. 


I 


SECOND  VARIETY. 

Scaly,  or  Eartuv. 

Its  colour  is  alfo  brown,  or  browniOi  black,  c_ 
broftnifli  red.  Its  Luftre,  o.  except  where  cu^i 
and  there  z.  It  is  compoled  of  Lamcllx  whicli  { 
•liiie  moiil  are  in  Tome  degree  flexible,  or  evea-l 
pafUc.  Its  hardnels  6.  but  Ibmetimes  It  i;  1 
^Kind  of  a  Joofe  earthy  confiflence,  burns  with  aifc 
Ufienlivc  Ihiell*,  and  moulders  by  expolurc  to  thfi 


I 


THIRD  VARIETY. 

COMPACT. 

Piiigao  cf  lh<  ItaJiartSt 

BOVEY  COAL. 


Its  colour  the  fame  as  that  of  the  former  va^l 
rieties.     Luftre  o-  2.  Frafture  fibrous,  lamellat^ 
or  even ;    fometimes  Conchoidal,    often  in    the| 
grofs  fliTf .    Hardnds  6.    Si^ecific  Gravity  froin* 
1,4  to  1.558.     it  burns  with  a  weak  crecpin'j 
flame,  often  bluiffi,  and  an  offcnfive  fmcll.     Mr.  ' 
Fadroni  dilcovers  its  organic  Itrufture  by  boilJ^ 
ing  it  in  dilute  Nitrous  Acid,   as  its  fibres  are^ 
thus  laid  bare.    Dell  Antraciie  p.  11  ■.  frequently^ 
contains  Pyrites,  Vitriol   of    Iron  and    Allum,'"^ 
Hift.  Acad.  Par.  1766.  p.  140.  in  8vo.  yU 

Mr.  Fabroni  ibund  the  Specific  Gravity  of'J 
the  PiLiCNOS  of  Italy  trom  1,4  to  1,558,    andT 
their 

*  }7Rgx.jonr  p.  iSt.  Fabroni  Dell  Antracite.  p.  133. 
a  Bcii  Bcob.  p.  $9. 


IM**AMMABJ.ES.      Timr    AKD   MAT 

their  Carbonic  contcots  to  araouot  from  54  ( 
75  per  ceni, 

Hence  It  is  plain,  that  this  Species  of  Coal  t 
nothing  elfe  bat  wood,  whofc  oH  h.is  undcrgom 
a  change  of  the  putrifeclive  kinH,  and  that  } 
(his  change  its  [Articles  were  in  great  mcalliii 
difintcgrated.  Tlie  iiitrodudion  of  Sulphurcoti 
and  Vitriolic  prtrtides  Items  merelj'  accidtnta!. 

1  am  aw  art  that  many  tonfKicr  all  Species  t 
Pit  Coa!  to  be  of  Vcgcublc  Origin,  but  let  i 
be  obfervcd  that  Limcftones,  and  many  otfei 
Mincrab  contain  fixed  atr,  and  that  this  air  coi: 
tains  17  per  ccni.  of  Carhon  ;  thii  lubftancc  1 
tlierefore  a^  anticot  m  Lime&ines,  and  thcrdo) 
dates  tioiD  the  (U^  of  (he  Globe,  in  its  pteJcf 
ftatc.  ^^ 

SPECIES  II., 

Or  Tuiip  AND  PtAT. 

[  Tiuf  and  Peat  diHcr  from  cAch  other,  io  Ui 

nt  the  fonner  contain^  xIk  roots  and  (btUu 

vanoU£  Mor^tlVy  Vegetables,  or  of  Hcalfa,  aloi 

with  a  mixture  ot  rul  I'cat.     Whereas  the  hac 

pure    ContS'i-'^     i--^    vi^iV,-    nt-n,l-s 

igeiabk.     TL.' 

\  dtffcreDl  de:?! 

ftcitaies  thdc   L ^    —   -..Ji 

ratirlv  ap)}ticd. 

A  Field  containing  Tutf,  or  Tuif  and  P4 
K  railed  Boo  or   Mos&i    man;  Bogs  cooii 
oolv  Tuif  i    fome,    particubdy  tboTe  on  «. 
Huth  grows,  conUin  both. 

Tuar  in  its  natural  ftate,    n  a  kind  of  fcmi 
compact  llimy  mafs  formed  of  the  p^itticlcs 
diinicjnnied  Vcgctabtes»   fuch  as  kaves, 


lNrLAMKABL£S.      TURf    aKD   PEAT         63 

,  mixed  wiih  others,    that  are  more  or 
s  (-^crfeitly  carbona'ed,  and  alio  with  tlie  roots 
aod  Iblks  ot  oilier  plants,  in  tlieir  nntu;al  ftate, 
andmorcor  leisol  Argill,  Marl  or  Sand,  allftcep- 
ed  in  and  impregnated  with  the  bitter  alUingent 
juices  of  thofc  Vegetables.     The  fuperficial  beds 
of  Turf  contain  the  gre:itefl:  propoition  of  the 
roots  of  undetayed  plants,    and  are  therefore  the 
ivorft.     The  middle  beds  contain  kfs  of  them, « 
and  therefore  are  better,  the  loweit  contain  leaft^  1 
and   therefore  are  the  beft,    when  they  containj 
none  they  are  called  Pe  a  t. 

Peat,  Klappeh-turp  <rf  the  Swedes,* 
rcddifh  or  browntfli  red  (limy  mals,  formed « 
"^le  Cifbonic   partieles  of   Vegetables,      1 

kh  their  aftrlngcnt  juices,    and  colorific  blei-g'M 
'  IS  ffieailis.     k  hardens  and  biackcns  by  e 

:  to  the  air. 

fen  Holland  Ptat  is  formed  <tf  the  /llmej 
pnd  at  the  bottom  of'  Canals,  the  Carbonial] 
fticlcs  carried  down  by  the  Rhiki  ,  l>cmg  gra-5 
hlly  depofited.  Both  Peat  and  'Turf,  contain  ' 
ieus  Salioe  Subftances,  no  way  eilential  to  their! 
npoBtion,  and  frequently  alio  Pyrites,  as  ; 
AUKEG-uv,  noarLAON'f.  The  proportion  ( 
nhy  and  carbonaceous  mutter  is  variable,  i 
\  lhi>  depends  much  of  the  goodnels  of  th 
ytancrs.     See  the  Analyrw  of  Achard.  MenjJ 

ft.  1786.  p.  35.     2  Chym.  Ann.  17S4.  p.  241 J 

and  zd.  Gbytti.  Ann.    1736.  p.  338. 

'  Stiediih  Abhndl.  1731.  p   J59.  *1 
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GENUS  4. 
VEGETO  BITUMINOUST 


SPECIES    I. 
JET. 

Its  colour  is  pure  black.     Luftrc  from  3  \ 
Traniparency  o.  .J 

It  is  (ouncl  onlv  in  detached  mafles,  kidnAjM' 
form,  oblong,  of  from  one  incli  to  feveD  or 
eight  feet  long.  It  frels  remarkably  fmooth.doo 
not  (lain  the  fit^ci-s. 

Itsfraflure  flriated,  and  it  fplits  rnoreeaTtty  in 
the  diredion  of  the  Striic.     Its  hardnefe  fron 
to  7. 

The  Specific  Gravity  of  a  pieoe  £xtaat  i 
King's  Cabinet  at  Paris,  was  found  by  Bad 
to  be  i,zc().    Yet  BtiFPoM  tells  us  it  flo«ts..< 
water,  iad  Muscmenbrock  will  have  its  Speci- 
fic Gra%-ity  1,7.14. 

It  becomes  fliglilv  Eledrlc  by  friAion>  and 
burns  with  a  grccnidi  flame,  thcfe  properties,  to* 
gather  with  its  fra<flure,  and  LuQrc  clearly  1"" 
linguilh  it  from  Canocl  Coal,  with  which  [" 
been  ofrcn  confounded,  it  feems  neariy  a" 
,  IJKWXt  Speciu. 


caftty  in 


IHrL4MMA8I.S?. 


n 


SPECIES  II. 
AMBER, 

IBeKIISTEIM     ACTSTEIN,     Or   THE    GERMANS. 

SuicinuTUt  EUftnim,   Karabe. 

Its  prinripal  colour  is  yellow,   fbmetimes  rif- 
blg  to  the  orange  red,    ofien  paflin^  to  browa 
'r  blackilh  brown,  more  rarely  white,  or  green- 
b.     Lullrc  3.  2.     Tranfparency  2,  3,4,  rarely 
"t.o,  Fraiflurc  conchoidal.     Fragments  2.     Hard- 
Qclsj.  6  .Specific  Gravity  from  1,078  to  1,085, 
perBaissoN.      It  becomes  elet^lric  by  fritHon 
or  heat,   and  emits  an  agreeable  fmlle.     It  fre- 
quently contains  infeC^s  or  particles  of  fome  ve- 
getable.    Heated,    it  foftens,    fwclls,  and  thcti 
and  burns  with  a  greenifh  or  bluilh  fiame, 
nriug  a  black  coaly  rcfiduum,    which  by  fur- 
w     Combuflion    leaves   a   fmall    quantity    of 
ownifh  Martia!  Afhes. 

rDiftiled,   it  affords  an  Acid  phlegm,   which 
pHKBLE  found  to  refemble  Vinegar,  a  whitifh  or 
'plowith  Oil,    a  peculiar  Volatil  Acid,    the  refi- 
lum  a  '"oal  which  amonnts  to  about  one  twelfth  \ 
T  thi;  whole,    or  rather  about  one  fourteenth.  ( 
hither  water,    nor  Alkalis  in  the  moid  way,  nof 
Titial  Oils,    nor  any  Acid  but  the  Vitriolic  \ 
«  any  aftion  on  it-     Highly  Reflified  Spirit  | 
[  Wine  cxtra«^3  a  timfture  from  it.     iEther 
s  it,  and  if  in  fine  powder  imperfedly  dif- 
Bul  expreifed  fat  Oils  compleatty  dif- 


66'  tirrtAMMABLEs.  Amb,  copal. 

It  is  found  in  many  Countries,  but  more  j-ar- 
tici:iarly  iii  Prus  lA,  at  the  depth  of  about  loo 
fcct,  lepoling  on  Wood-coal  in  lumps  of  from 
haii  an  ounce  to  four  6r  five  pounds.^  and 
Often  on  tlie  Coaft,  particularly  nfter  llorm?. 

It  feems  plainly  ot  V  egetable  Origin^  but  mi- 
neralized by  fom^  operation  of  ^Jature,  fimilar 
to  that,  by  which  Animal  Fleih  is  converted  into 
a  Subflance  refembiing  Spermaceti. 


Of    ambergris, 
AMBRA  OF  THE  Germans,  and  COPAL: 

Tho'  thefe  fubftanccs  do  not  propdrly  belong 
to  the  Mineral  Kingdoin,  yet  as  fome  account 
(>f  them  is  generally  eypefled  in  Ireatifes  of 
Mineralogy,  I  fliall  fubjoin  a  few  particulars 
relative  to  each,  extracted  chiefly  from  Leon- 
iiAiiiM's  Didionary. 

The  colour  of  Ambergris  is  grey,  or  brown, 
or  vellowili  brown,  fpotted  with  black  i  gene- 
rally found  in  the  inttrflines  of  fick  bpermaccti 
\\  hales,  or  floating  in  the  Sea,  in  unall  rough 
lumps,  rarely  in  large  maflTcs.  Its  luflre  o.  Tran- 
fparenc)  o. 

IVadure  earth v,  ccenerally  contains  bones  of 
ri'h  or  beaks  cf  Eirds. 

Its  lvi!\!  i-fs  and  confiflence  as  that  of  wax. 
r!\xinc  (Jiuvit)'  from  ,ybo  to  0,9^6.   per  Bris- 

^  (.'.*. . 

1*.  i.^  tificV-O.,  rui  his  a  ftrong  agreeable  fmell 
v]...n  \  .i.iii.  hi  a  penile:  fuit  it  fofiens,  and 
ii -.^i:  !i!-.  w  i.\  ;  ii  a  ftrori^cr  ii  inllames,  and  if 
[»•.:.■.',  LaVv.*j  110  i'jlkiriun\     2.  Hergman.  p.  482. 

Cold 


INFLAMMABLES. 


a:.JE.     CC:»A[.. 


0)1J  water  h:ri  no  ciTjfl:  o-i  it,  nut  to  :vi!;'  -^ 
it  communicates  its  ln;;;il,  and  ililis  to  pijw.  , 
be:  ig  in  fome  meilure  meltvid. 

By  Spirit  of  \\  i:]c,  or  tat  Oil-^  it  isfcarccly  cif- 
fc'icd,  the  cdinmiil,  as  tha  of  Vurprn'inc,  dif- 
folvj  ic  almofl  intir-]y,  but  -Etlur  moft  perfectly. 

Mr  Leon'.»a:^di  foup.d  it  foluMe  in  cauiVic 
fixed  Alkfl'U-,  fiill  norc  lO  in  Oil  of  Vitriol,  and 
precinitahle  by  water. 

Diuillcd  it  yields  an  A  id  phlegm.  Oil,  and  as 
ibme  fiy,  a  Volatil  Salt,  leaving  a  black  (hininj; 


feiiuuum. 


CoML  h.-^.s  fcencrallv  a  vcllow  colour,  foric- 
timi?s  light  K)m;:timc3  dark,  morj  rarely  brown 
or  whitifh.  Its  Luftre  2.  'Tranff  arcncy  2.  4. 
3.  Frat^ure  inipcrfcdly  concLi(>i«:ial.  llardnciis 
6,  Brittle.     Its"  Specific  Gravity  frcm  1,04   to 

1,0.2.    BuiSSON. 

laftelcfs,   and  inodorou*?  until  heited,  burns 

Vfitb  H  ydlow  -.amc,  white  fmoke,  and  aromatic 

fmell,   leavicfi^  a  co:ilv  re^  (:!i:um 

[  Soluble  in  iE'her  a»)d  iivherial  Oils,  but  not 

in  the^fat ;  no*  in  Jririi  of  -  ine  but  when  fir.t 

torrelic^d,  and  after  long  digjfiirn  bo.h  in  cold  and 

beat- 
It  fjcm^  to  hj  the  conc-jie  juice  of  a  tree 

fivifid  in  ViKGiviA,  caLcd  Riics  Copalinum, 

Oitca  contains  infci>i3. 
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APPENDIX. 


MELLILITE,  Hohigstein*  o?    Werbbr. 

Its  colour  is  intcnncdiate  betwixt  the  Hooe| 
yellow  and  Hyacinth  red,  romctimcs  inclinii^  u 
the  one,  lometimes  to  the  other.  It'  torm  thai 
of  ftnall  quadiangular  pyr  mids  joined  bale  to 
bafe,  uith  Itnooth  fuilaces,  but  they  aie  leldoof 
foimd  jntire. 

Luftre  2,  3.    Tranfparency  4. 

Fradurc  coadiuidal.  Fragments  z.  Hudne^ 
J.    Spetific  Gravity  between  i  and  2,cx>o.      ' 

It  is  not  clcftric  per  fe. 

Heated  it  does  not  foften,  nor  docs  it  inilamt 
in  a  white  heat,  but  becomes  partly  block  and 
partly  white,  and  then  fumes,  and  &Us  intq 
pouder.  Neither  Spirit  of  AVinc  nor  iat  t  Ua 
hare  anv  cffecl  en  ir.  Hence,  if  it  has  any  right 
to  be  placed  among  Inflammable  Subftances,  it 
muft  be  looketj  upon  as  a  Coal,  united  perhaps  to 
an  Acid.  Brdckmak  thinks  it  a  Gypfum  im- 
pregnated with  Petrol.  It  has,  as  yet  beca 
leldom  found,  and  only  fcated  on  \Vood  Coal. 
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GENUS  5. 
SULPHUR  AND  ITS  ORES. 

SPECIES  I. 

NATIVE  SULPHUR. 

I  Its  colour  is  yellow  generally  with  Tome  thadc 
jf  gTMn;  if  permanently  reddifh  or  (Ireaked  .'  itb,J 
I  led  it  contains  Arfenic.      That  found  near  vol-  " 
eanos  often  becomes  reddifli  in  a  Ihort  time.* 

It  U  found  either  in  an  aerial  form,  as  in  hepa-'^ 
tic  air,   or  concrete,  either  in   loofc  powder,  or" 
compa'S,  and  then  either  maflive,  ftaladlitic,  or- 
bicular, or  capillary;  either  detached  or  in  veins,  i 
Or  difleminated,   or  cryftailized  either   in  qua-^l 
drangular  pyramids,  finglc  or  joined  bafe  to  bafe,  / 
or  in  triangular  pyramids,  or  in  tetrahxdral  or.^ 
hexahjedral  prifms,  or  in  cubes,  or  quadrangular  J 
plates,    &c.     generally    fmall    or    minute   and 
implicated  in  each  other. 

Its  Lulbc  2.  grcafy.  Tranfparency  2,  3,  4, 
1,  o. 

Fr3£hire  compaS,  conchotdal,  or  uneven,  or - 
^lintery.    Fragments  z.  Hardnels  4,  5.  brittle-' 

Specific  Gravity  from  1,99.  102,033.  if  higher 
it  is  impure.  Taftelefs,  but  by  frittion  emits  a 
peculiar  fmcU  and  becomes  eledric.  Heated  to 
170'  of  Fahr,  it  generally  evaporates,  melts  at 
185^-  and  then  appears  red.  It  inflames  at  302**. 
it»  flame  is  blue  and  accompanied  with  a  Iharp 
di&greeable  fmell.  When  inflamed  it  ablorbs 
pure  air,  and  thus  becomes  acidified,    forming 

*  Mem.  P«ri(  1770.  in  8  vo. 

VitiroUc 
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/itriolic  AjU,  but  in  clofc  veffcis  it  rublimcs, 
witiiJjt  any  eircnQil"  alreniion,  or  an  alreni- 
tiaii  pi'Dportionei  to  the  qiuii  kj  of  pare  air  then 
abrorneJ,  .an4'tortH:'  Flo.vei^crf  'Siu(>iiur.  One 
pAft  of  Su  phur  ablbrb  from  'ne  iliird  to  nearly 
an  equal  part  ot  its  w-igtiE  )t  .ure  air,  ani  thus 
foriTij  VoLATiL  SutPtt  R  OT.  AciD,  but  wbo] 
fuU\  laiuraicd  with  pme  air,  it  tines  Frotn  2,33 
to  2,5  t'liics  IN  we!j;ht  at  pure  aic,  and  then  be- 
comes rirp,j  Vitriolic  Acid. 
'  It  is  fearcel  Iblu^le  In  coW  water,  ^ut  Has* 
i»?Ma»j  tel*  us,  that  3120  grains  of  boiling  witer 
t:ke  uo  ons  g  a'ti  of  SuJpIiur.*  It  is  alfo  infi)- 
ub'c  in  Spirit  of  Wine,  unlcfs  botVi  he  in  a  v'apj>- 
nws  ft-iie,  iiid  tlicii  jj  parts  of  Spirit  of  \Vinc 
lilke  ap  I  of  Su'pliur. 

It  is  foluhic  in  hot  Oils  and  alfo  In  /Uttatej 
inftxfr.l  At.;jJis,  both  in  the  dry  and  mojfl  way. 

■it  is  acidified  b.-  continued  boil-ng  in  c<ncen- 
twtcd  Nitrous  Acid,  end  partly  diHbived  and 
partly  acidified  by  boiling  in  me  concentrated 
Vitriolic. 

It  is  (bund  in  the  greateft  pleflt.-  la  the  neigh- 
bourhood of  Vo.aoos  or  Pfcudo-Volcanos,  whe- 
ther mojern  or  cxtinc"*:,  as  at  SiILfatekr a,  &c. 
Alfp,  .13  A  fcum  un  fome  Mineral  Waters,  or  depo- 
fitftdasacru't  on  ftonca  conigujus  to  theto.      ^ 

'  AiNALYSlS  Of  SULPHUR. 

To  analvfc  Sulphur,  let  500  grains  of  it  be  bcH]ed 

I  thirty  or  forty  times  its  \'  c'gKt  of  w^t^, 
will  take  up  any  Neutral  S'ilts  it  may  conta'ju 
■  Let  the  undiffblvcd  rcilduum  be  ire  .t< 
ftnf\c".vliat  more  than  its  own  we'-ght 
pA«td,'  diluted  with  half-  its  wetghl 


•  I  Cb>i».  Attn.  1788.  p.  182. 
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^r*^r  nn-1  hr  led,  this  ^ill  take  u.i  the  Metallic 
S'f  .   May  K-nu  un,  and  .uch  of  the  Isieu- 

t  r  r    '    ve  cica'  '■■    uic  water. 

•  -  '  -    atiop        continue!  a  fecond 

ti,.  .    ^;  ..'   1      ;.  trcuv  Acio  to  the 

amoUiit  ot  haT  tne  quaiiiU  y  o  '  ■'/  Marine  /Vcid, 
to  be  certain  that  no  MetaUic  Subftaiice  Ihuuld 
efcape- 

4th.  Let  thefe  different  folutions  Ke  evnpo.j^ted 
to-one  fourth.  The  Muriatic  loiut'on  \a\\  c.f :  0- 
fit  the  Selenite  it  may  have  contr/mrd,  tie  ojjy 
Tcrrene  Salt  that  cnn  be  Ibppofed  to  h^vc  clc.  pcd 
the  Aqueous  Menftruum. 

5th.  Let  both  Iblutions  be  then  rn'xc-J  ;  the 
flfttiainder  of  the  procefs  was  thus  conduc^ud  iy 
Wbstrumb. 

ift.  As  he  fufpecledthat  much  of  the  A;. ids 
had  been  diffipated  during  the  evaporati-  n,  iie 
added  a  few  drops  of  Marine  Acid  and  aifo  oi" 
Alcohol,  to  accelerate  the  prccipitntion,  an<i  then 
inferted  a  piece  of  Zinc,  t^is  w.s  iiv.n  covcv*  d 
with  a  brown  exfcr'ating  vino,  tl  '.icr^dheiirg  yiv- 
tides  he  feparated  anci  f 'u:id  then,  to  wq  <i\i  uii" 
five  grams.  Part  laid  on  the  point  o-  i\  l.i.ii  r 
evaporated  with  an  Arlcnicd  iiiKil.  So  aiiu, 
they  did  when  hent^d  on  a  fil'or  <'pcon,  aixl 
whitened  A  plate  of  Copper  frkl  ever  ilicm. 

Part  was  diffolved  in  Nit-^nis  Aci^l,  and  thi  fo- 
lutron  was  tinged  vel'owidi  boM  n  Lv  Tincluc  of 
galls,  whitilh  blue,  by  Frufiian  Aiknli,  Lemon  yel- 
low by  hepatiz'-^d  water,  daik  lemrMi  '.elln-*-  b-y 
Sulphurated  Alkali  and  :>;t':';nifli  yellow  by  tie 
foltltion  o^  Ctppcr  in  Volalkals.  Il^ncc  tie 
prtMbminance  of  Arfenic  v/ps  dMT\onPr\^  ic;  ilie 
remainder  of  the  folution  in  whicli  the  7.inc  had 
been  inferted  contnined  nothin?,  but  Zinc  and 
lome  Calx  of  Ircn. 

}.  H. 
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id.  HnvmgtUus  oeady  detcmuDcd  the  natore 
of  ilic ingrcUicnis  thutboW  um  .--uJpbur,  here- 
pcAicJ  tlie  *a*lvus  vTtk  u>x  ^.uas  of  it,  and 
|>roc«dnig  nefcb  »  "iwe.  -^-"^  leparatirg  the 
S^enlie^  ^  <swaaB>lac  eenumder  of  the  lolu- 
lioa.  w^v  a»  .^iW^*  «d  treated  the  refiduum 
,1^  ^  o^iB^c-^i*'^'^  of  water,  the  arfe- 
•bt  ^BJ^n^BV**  ^  form  of  a  white  calx, 
il^Mt  gnus  It  was  foluble  both 
|4lj^  Mtl  exhibited  the  fame  ap- 
■4bt>ve  teibas  before,  and  was 
s  by  mixing  it  with  Oil.  The 
txd  with  Cauftic  Volatkali> 
1  of  Caix  of  Iron. 
f  dutphur,  obtained  from  Copper 
:  in  tpfxaiance,  was  not  free  urom 
I  vet  on  annilydng  it  he  found  do 

IWlSTRl'MU.   p.    369. 

|^^'K$  \^e  may  annex  Sulphur  la  u 


SPECIES  II. 

HEPATIC  AIR. 

Rtoob,  di(iigrccab!e  fmcll.  It  burnj 
I  liinbent  Jlanie  when  mixed  with  one 
r  times  Its  bulk  of  common  air,  and 
nbiir.  It  explode*  when  burned  W\tb 
ilk  of  pure  Air. 
9lit>  Sulphur,  when  mixed  with  Vitclolic, 
~     "   inline  Airs. 

«  from  two  thirds  to  nearly  an  eqpal 

.    r,  ibc  Iblution  docs  not  prccimflKp 

vl^but  with  itx  Nitrous  futuuon  of  Siiftt 
k  *  biii-i.  browu.  or  rcddilh  brown  pre- 

cifwttf. 
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cipiUte.  It  is  heavier  than  common  air,  loo 
Cubic  Inches  of  it  weigh,  in  the  temperature  of 
67  degrees^  Barometer  29^9.  about  33  grdins. 

It  is  frequently  found  in  Mineral  Waters,  and 
in  caverns  adjacent  to  vokanos,  fometimes  alfo 
in  Coal  Mines,  or  in  pits  where  water  jibounding 
with  putrid  animal  fubftances  repofes. 


SPECIES  III. 


SULPHUR    COMBINED    WITH    AROILL. 

This  is  found  at  La  Tolp  a,  and  has  been  al 
rctdy  defcribcd  among  the  Ores  of  AUum. 


SPECIES  IV. 

SULPHUR    INTIMATELY    MIXED    WITH 

ARGILL. 

.    It  is  found  near  Tarnowitz  in  Silesia,  and 
thus deicribed  by  Mr.  Lehman.     M^Qi*  B^l* 

Its  colour  while  mo\(\  is  da^rk  grey,  when  dry 
light  grey.  It  is  eafily  dlfFufible  in  water  like 
Marl.  Slightly  coherent,  light,  has  a  ftrong 
peculiar  fmell  refembling  that  of  Oil  of  Vitriol 
and  Oil  of  Turpentine. 

Heated,  it  lofes  its  fmell  and  hardens,  aiTuming 
ajpcfli  colour.      In  a  high  heat  the  Sulphur 

100  Parts  of  it  contain  about  fix  of  eight  grains 

of  Sulphur.     Alkalis  in  the  dry  way,  take  up  its 

Vol.  II.  L  Sylphur, 
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Sulphur,  but  not  in  the  moift.     Other  varieties 
this  Species,    of  a  greenilh,  or  black  colour 
faid  to  be  found  in  the  vicinity  of   volcanos»  ; 
alfo  at  Tarnowitz.     FraiG.  238.     It  is  (rfti 
impregnated  with  Petrol. 

SPECIES  V. 

SULPHUR  UHITED  TO    CALCAREOUS    EARTI 

Its  colour  is  greyifh  blue,  or  bluiJh  grey.    I 
Luftre,  o,  I,  2.     Fradure  eajthy.      Hardnel 
5,  6.    Smells  Sulphureous,  at  Icaft  when  ftri 
or  rubbed. 

Effcrvefces  with  Acids,  withaftrong  Sulpbt 
ous  fmcll.  Found  near  Hepatic  Waters,  whii 
frequently  hold  it  in  folution,*  alfo  in  the  nei| 
bourhood  of  volcauos. 


SPECIES    VI. 

SULPHUR  CNITEP    TO    FIXED    ALKALIS. 

This  is  found  in  fome  Mineral  Waters,  1 
Sulphur  is  ealily  dilUnguillied  by  its  fmell  a 
ipitating  the  folution  of  t'llver  black,  i 
tee  2  Westrumb.  4  Heft.  p.   150. 

'  Meqi.  Piru  t7;D.  in  Ofiivo,  p.  i^i .  and  a  Wi 
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SPECIES     VII. 

SULPHUR    UNITED    WITH    METALLIC 
SUBSTANCES. 


f  Tho'  Sulphor  enters  inio  combination  with 
IDft  Metallic  Subfianccs,  and  is  even  one  of 
ieir  principal  Mineraiizers,  yet  as  it  is  thft  ] 
'ifi  notable  part  in  moft  of  thefe  Ores,  which  ] 
:  principally  confidered  with  refpeft  to  iheir'-J 
Etallic  part,  fuch  compounds  may  more  pro-  f 
rly  be  iotroductd  in  the  fourth  part  of  this  ' 
Trcatife. 

There  is  one  of  them  however,   which  is  at- 
tended to  chiefly    by  reafon  of  its  Sulphureous 
on.   and  fcarce  ever  treated  as  a  Metallic  Ore 
I  obtain  Metal  from  it;  this  is  the  compound  of 
llphur  and    Iron,  called  Martial  PyRiTEs, 
If  Sulphur  Pvrites  andol'tea  (imply  I'yrites. 
Ebcing  the  mod  common  of  all  the  compounds 
I  which  this  name  is  given.     This  then  may 
lofl  properly  l>e  placed  here. 
fciPynies  is  a  name  antiently  given  to  any  Me- 
Tlic  compound  that  g^ve  fire  wiih  ftcv.1  exh.j|- 
S  at  the  fame  time,  a  Sulphureous  or  Arlcnical 
iell>    At   prcfcnt  four  compounds  are  known 
)[  that  name,  namely  that  of  Sulrhnmnd  Iron, 
ricnic  and  Iron,  a  compound  of  Sulphur  and 
npcr,    much   refembling    (he  former,   and  a 

bound  of  Tin  and  Sulphur. 
Hence    we  have    Sulphur   Pyrites,    Arfeoical 
jb'itcs,  Copper  Pyrites,  and  Tin  Pyrites. 


L  2 
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SPECIES  Vllt. 


^^^HtJR  COMBINED   WITH  IROH  OR   C^LX" 
OF    IRON,   MARTIAL    PYRITE8- 

Sulphur  kiefs  ^  Wfrnar. 

Of  this  Cpecies  I  difunguilh  two  Faofilies.  iftj 
That  which  contains  Iron  in  its  Metallic  ilate 
naturally  or  artificially  efflorefdblc,  and  Aus 
convertible  into  Vitriol  of  Iron. 

^d.  That  which  is  not  convertible  into  Vitriol 
^f  Iron,  but  affords  the  brown  Iron  Ore. 


FIRST  FAMILY. 

SULPHUR    UNITED   TO  IRON.  IN    ITS 

METALLIC    STATE. 

Of  this  family  there  are  four  Varieties. 

FIRST  VARIETY. 
COMMON  SULPHUR  PYRITES. 

Cemeiner  Sulphur  kiefs  of  Werner. 

Its  colour,  is  pale  or  Brafs  yellow,  fometioies 
'ling  to  brown,    fooictimcs  tarniftied  or  mu* 

tably 


I 


bpei 

r of  i 

■lore 

■     Iror 
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tably  variegated.  It  is  found  maflive,  diffemi- 
naicd,  invefting,  or  inherent,  or  variouHy  cryf- 
nllizcd,  in  fmaU  or  minute  cubes,  odi.ih;rdrons, 
dodecah«!drons,  fi^c.  alfo  globular,  elliplica!, 
kidney-torm,  cellular,  tuberofe,  arborefccnt,  &ic. 
External  Luflre,  4,  3,  internal  2.  Metallic. 
Tranfparcncy  o.  Fra^ure  uneven,  fine  or 
courfc  grained,  fomeiimes  tending  to  the  con- 
choidaf.  Fragments,  3.  Hardnefs,  10.  brittle. 
Specific  Gravity  from  3,9  (BRis30N)to  4,6  that 
of  a  perfe^  cube  which  1  tried;  by  fridion  it 
;hales  a  Sulpliureous  fmell.  It  is  not  Mag- 
rtic.  It  decrepitates,  and  when  heated  red  hoi, 
fcs  its  yellow  colour,  and  becomes  pardy  of  an 
Iron  grey,  and  partly  {namely  on  the  furlace  ex- 
pofed  to  the  Air,)  oi  a  bright  red.  In  a  heat  of 
102  degrees  of  Wedgewood's  Pyrom.  it  melts 
in  a  covered  crucible  into  a  bluilh  grey  fiagg, 
Ibntewhat  porous  internally. 

It  is  folufale  in  the  Nitrous   Acid   with  plenti- 
ful red  fumes,    but  no  Sulphur  is  feparated  till 
inwards  the  end.    The  pure  Air  of  the  Nitrous 
Acid  firft  converting  the  Sulphur  into  Vitriolic 
Actd"— In  the  Marine,  with  ihealfiflanceof heat; 
fcarcc  at  ail  in  the  Vitriolic. 
The  Amorphous  often  forms  intire  Strata;  it 
frequent  in   Coal  Mines.     The  Globular  oc- 
ira  often  in  beds  of  Clay  or  Chalk,  the  Cubic 
ind  Figured  in  ArgiJliies. 
Before  the  Blow-pipe  it  emits  a  flrong  Sul- 
jphureouEfmcII,  burns  at  firft  with  a  blue  flame*, 
fttwi  leaves  a  brownifh  be:id,  which  tinges  Borax 
of  a  fmutiy  green;  otberwife,  if  further  healed, 
ii  reddv-ns. 

•  J  Bcigm.  p.  499. 
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.-i\\">XD   VARIETY. 
<TRIATED. 

<."r*y  kiffs  of  iVcmer. 

r-^  ^V'.'w:.^  when  frcjh  broken,  are  much  the 

vv  fi^  ^Va^:  ot'  the  tbrm^r  Variety,  but  more 

:   *  ^-    ,v    N*    t:unilhe(l,    paffing   into  variega- 

.-^  -^v.v'N'i^ci  thofeofa  Pidgeon's  neck  or  a 

^^-^vx  -  :a  ••  ^'»*  bright  bluilh  grey  like  Steel,  or 

V    :-  X,  r,^  ^.K'  (-old  yellow.     Found  reniform, 

,  s.vv .'v*  vibiciilir,    or   cryftallized   in    fmall 

.  ^x^  A   :^\  r.unLl:?   united  in   a  common  bafis, 

"  ^^    t  ,%\  .x:vOinl\    or  cii^ht  lided  figures,     d:c; 

.v,.  .   •    OvHipai  together,   and  implicated  in 

;  v.v  i^.il  l.ulhc.  when  undecayed  3.  4.  Metal- 

:•;.*: nil  ^.     Tranlparency.  o. 
•    uN;:x\  toimiiines  coarfe  and  broad,  fome- 
.  •N.-v  ;':v.  p.uallcl,    or   divergingly  Jlriated    or 

> »  :j,  rvMits   ;.  proll-nting  curved  Lamellar  dif- 
^  n'  %\-u'iv'iii»ns  lunicd  inward-?. 
Sliuliu  !<•  10    hrinlc\    t^pecific  Gravity  from 

l.>\»jlu*i  rvlp.'vis  like  the  former  Variety. 

\\  miMv'  M'uiily  withers  bv  expofiire  to  the  Air 
iH^uthc^  lornicr  \  ariety.     It  is  not  Magnetic. 

H^*h»U'  ihe  Bl(n\-|upe  its  reJ'uIis  corrclpocid 
^ii!(  l!ki>l«'  (it  \\w  toi'ntei  \  ari.'tv. 


THIRD 
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THIRD  VARIETY. 
CAPILLARY, 

Haarkiet  of  Wemer. 

Its  colour  generally  Steel  grey,  or  interme- 
diate between  that  and  the  pale  yellow.  Found 
in  hexangular,  or  odlangular,  acicular  cry  dais, 
either  parallel  or  diverging  from  a  common 
centre,  or  Capillary  and  woolly,  or  interwoven 
Luftre,  3.  Metallic.  Tranfparency,  o. 

This  Variety  is  the  leaft  common. 

FOURTH  VARIETY- 
MAGNETIC, 

Magnetifcher  eifen  kits  of  Werner. 

Its  colour  is  intermediate  between  the  Tombac 
brown.  Copper  red,  and  Brafs  yellow  ;  fome- 
limes  approaching  to  the  one,  fometimes  to  the 
other,  often  Iridefcently  tarniflied.  Found 
difleminated  and  maflive.  Luftre,  2.  Metallic. 
Tranfparency,  o. 

Fradlure  compaft,  inclining  to  the  fmall  ccn- 
choidal  and  uneven-    Fragments,  2. 

Hardnefs  8.9.  brittle.  Specific  Gravity  ex- 
ceeds 3.  but  I  had  no  fpecimen  fit  for  trial. 

Slightly  Magnetic.  And  hence  appears  to  con- 
tain lefs  Sulphur,  than  the  foregoing  Varieties- 
See  RiNMAN  $.  36.  Hence,  when  treated  with 
the  Elow-pipe,  it  does  not  give  out  fo  ftrong  a 
fmell  of  Sulphur,  but  melts  into  a  greyifh  black 

beady 
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bead,  which  is  alfo  Magnetic :    with  Borax  it 
clTcrvefcej,  and  gives  it  a  black  tinge. 


OBSEliVATIONS. 

Of  the  foregoing  Varieties,  there  are  fomc 
that  SPONTANEOUSLY  cffiorelcs  and  vitriolize, 
as  particulariy  thofc  of  the  Second  Variety,  and 
facti  of  the  firfi,  as  are  briule,  but  there  arc 
others,  particulirly  the  cubic,  and  fuch  of  ihe 
amorphous  as  arc  difficuhly  frangible,  thit  will 
not  efflorcCce  and  vitnoh/^  until  they  are  torre- 
fied, or  deprived  of  part  of  their  Sulphur,  by 
diftillation  in  a  graduated  he;u.  Hence,  it  is 
plain,  that  an  excefs  of  Sulphur,  prevents  ifi 
lome,  and  perhaps  of  Iiardnefs  in  others,  their 
fpontaneous  efflonefcencc,   and  confequcntly  to 

E reduce  ttiis  effeft,  the  Sulplmr  and  Inm  Hiou^ 
e,  to  each  other  in  aceitain  proportion.  Now, 
from  various  experiments,  it  appears  that  this 
proportion  is  from  nearly  equal  parts  Sulphur 
mid  Iron,  to  that  of  one  p^rt  Sulpiiur  to  lw«i' 
of  Iron.  Thus  Mr.  Bapme,  found  that  a  moid 
mixture  of  equal  parts  Sulptiur  and  Iron  fwdb' 
and  at  laft  inflames  as  Pyrites  often  fpomancot^y 
do.     I  Baume.  p.  6ii. 

•  HAS':i::NrKAZ  found  that  P^Tiles,  jufl  ready  (a 
efftorcfcc  contained  Sulphur  and  Iron,  in  the 
proportion  of  5,5  Sulphur  to  4,5  of  Iron,  whidb 
IS  that  of  i,2t2  to  I.    30  Roz-  Jour.  p.  431. 

RiKMAN  ohfcrvcd  a  mixture  of  two  wtS 
Iron,  and  one  pan  Sulphur  moiflencd,  tofwdli 
and  burft  after  a  few  hours.  This  ^rees  alfi> 
with  the  experiments  of  Hevcvfl,  who  «»* 
ftantlv  found  the  proportion  of  Sulphur  extrao- 
tible  tVom  Pyrites,  to  be  between  one-third  ind 
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t-dburth  of  iheir  weight,  anil  it  13  \»ejl  kaowp, 
iie  acknowledges  it,    thai  tlic  vihoie  ftf  ilje  i 
Tpbur  they  coiu:iin  cjn  n.-.tr  bi  dbt.iined  by  I 
iUatku)  the  mode  of  i-xiraclij^  it,    he  cm-  ] 
^ed  ;  it  is  even  poflibl::  ihat  t!iL*  proporiion  of  ; 
Bphur  maybe  Hill  fmaller,  iVr  Scii£ele  Ibiind  ■ 
I  a  mixture  d"  three  parts  Iron,    and  onh  Of  ' 
Iphur  moilleiietl,  aft.^d  on  each  other,  nnd'be- 
le black.  J.   lo.    but  Tuch  mixtures  are  ntVL-r 
1-ft.     MCknet  alfo  obtained  ftriat-.-d  >eTIow 
■rhes  by  melting  four  parts  Iron  and  one  of 
'mr,    the  compound  weighed  only  4,5  and 
<^uenily  contained  only  one-ninih    en    u? 
Bgliiof  Sulphur,"*    but  he  does  not  inform  113'  ] 
Saber  dilo  Compound  was  efflorcfcible,    1  fup-  ! 
Be  not;    uu  ibc  other  hand  Mr.  Hassenfha? 
■ad  Pyritiis  thai  contained  Sulphur  and  Iron,   , 
Ijllie  ptoporiion  of  three  to  two  incapable  of  1 
wefcunce.f     It  is  poifible  however,    that  Py^ 
s  incapable  of  efflorcfcencc,    may  contain  too 
e  Sulphur,    for  Mr.  Mon:jlt  tells  us,    tliat 
jlites  mat  yield  oiie-fifth  of    Sulphur  (confe- 
lendy  contain  about  c)ne-fourth)  are  incapable 
refflnrefcence,  and  wiih  Alkali  give  Liver  of  | 
Bphur  by  fufion  ;    and  that  Cubic  Pyrites  iho' 
mablc  of  efflorefccnt;?  do  not  afiurd  a  Liver  , 
Sulphur  wiih  Alknii-;-!    Uhcnre,  it  may  be 
fthat   they  contain  too  little  Sulphur  ;    to 
-rnuoe  this  point,    I  reduced  a  cjuamity  of 
cPyrJtes,  which  lay  by  twelve  yeai-s  without 
Iceooe.  to  a  £nc  powder,    and  mixed  z^t^  . 
of  it  with  320  grains  of  dry  Tfirtiirin,  , 

»  ;*Ionn«  Vitriolitsrion.  p.  ig}. 


W.  Jour.  p.  4ti. 

t  Viiriolixation.  p.  sop. 

Vol.  n.  M 
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and  kept  the  mixture  in  a  low  white  beat,  fa 
15  minutes;  it  being  then  completely  tuied  | 
poured  it  out ;  the  melted  mafs,  was  of  a  dark 
green  colour,  but  internally  lighter,  and  brighter, 
iho'  it  foon  larnifhed,  and  became  purpliJh. 
It  weighed  (befides  what  ftuck  to  the  crucib!^' 
291  grains.  This  fpeedily  diflblved  in  watcr^ 
ihefolution  was  green,  fmelled  (Irongly^f  Sul- 
phur, and  on  adding  Marine  Acid,  it  immedj* 
aiely  gave  a  Lac  Sulphuris.  In  a  word, 
was  a  compleat  Martial  Liver  of  Sulphur. 

zd.  As  to  the  Rate  of  the  Iron,  it  appear* 
clearly  to  me,  tliat  the  Iron,  in  Pyrites,  Ipotti' 
taneoufly  Vitriolizable,  is  in  its  Metallic  i>tat? 
before  any  cfflorefcence  appears,  irt.  Becaufe  in  al 
theariificialmixturesof  Iron  and  Sulphur,  whid 
bbckened,  fwoll,  heated  and  vitriolized  like  Py- 
rites, asinthofeof  Baume.  Lemery,  Scheele 
RiNMAN  and  my  own,  the  Iron  employed  wa 
conflantly  Metallic  Iron  ;  zd.  Becaufe  Rinmai 
found  mixtures  of  Sulphur  and  Iron,  in  ibi 
flate  of  jEthiops,  and  Scmeelp  thofe  of  Sulj^u 
and  Iron  in  the  (late  of  Crocus  to  be  incapaUl 
«l  heating  and  a<f)ing  on  each  other.  Rinnai 
^_  ZZ2.  b.  c.  Scheele  $.  81.  3d.  Becaufe  tT 
inluiion  of  Pyrites  in  the  Marine  Acid.  alTuir 
a  green  colour,  which  is  the  colour  ii  rccdvci 
*i<»m  Iron,  in  its  Metallic  State,  and  never  froa* 
Calces  of  Iron.  4th.  Becaufe  the  decompc^tioE^ 
"f  water,  ts  always  tlie  Jirft  fymptom  of  efflore 
fcence,  and  this  can  be  produaxi  only  by  Irot^ 
in  its  Metallic  State.  1  need  not  dwelt  00  ibi 
iTgumentft  nf  Bergman,  Scheele  and  Elbp' 
vart,  to  the  contrary,  as  in  this  more  advancal 
fliic  of  the  fciciice  they  are  of  no  importance. 

SECOND 
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SECOND  FAMILY. 

iir       SULPHUR    DNITED    TO    CALX    OF   IRON,    ANO   I 

ICOSVERTIBtE    INTO    HEPATIC    OR    BROWN 
IRON    ORE. 
HEPATIC  PYRITES,  ' 

Lther  Pyritti  oj  mmtr.     IVaffer   Kitt  */  Othtrt.    - 

lis  colour  approaches  to  the  Steel  grey,   or  is 

■"     mediate  isctween  tlie  pale  yellow,    and  Stec( 

|ey>   fomeiimes  varioufly  tarnilhed,   (generally 

pwoilli  black,)  by  expofure  to  the  Air. 

It  is  found  cryftallized  like  the  firfl  variety,* 
or  maflive  or  difleminatcd,  or  ftalatflitic,  reni- 
form,  tubular,  cellular,  arborefcent,  reticular, 
orbicular,  tabular,  &t.  Its  furface  often  llri- 
aied. 
^External  Luflre   2.      Internal   i.    Metallic. 

Eanfpiirency  o. 

Tradlure  Even,  Uneven,    or  inclining  to    the 

inchoidal.     Hardnefs  from  g  to  10. 

ppecific  Gravity  from  3,477  to  3,502.    Bris- 

w.     Luftre  of  its  flreak.  2.  3. 

Expofed  to  air  and   moillened,  it   does  not 

prefire  f  as  Mr.  Maq^'art  has  experienced. 

t  Others  fay  that  Capillary  Cryftals  lumetimei 
ng  out  of  it;  thefe  probably  proceed  from  a 

..tiareof  Araill.    They  contain  but  very  lit- 
tle Sulphur,  fometimes  none.     Monnet    Vi- 

TRIOLIZATION.      26, 

*  I  Roiii£  da  Lilte,  p.  266. 
}  Mwjiuri,  p.  1:;. 

Ms  ■  K 
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If  we  may  believe  Mr.  Rome  de  ListA 
iliis  fort  of  Pyrites  differs  no  way  from  ihc  forJl 
iiicr  family. 

According  to  liim,  one  aiid  tlie  flime  fpecies  c 
Pyrites  expofeJ  to  ^;ol^T  air  efflorL-fces  andVi'^ 
irioltzcs,  atjd  cxpoicd  to  ]>Rv  wabm  airkftifferaf 
a  gradual  dccomjiofititJii  by  ihe  lofs  of  its  SillJ 
phur,  without  any  alicratioii  of  its  fhape,  aiidb/l 
abforbing  fixed  air,  is  converted  into  brown  i 
Hepa:ic  Iron  Ore-*  '. 

In  the  former  cife,  he  lells  lis  the  alteratioff 
begins  at  the  center  of  ihc  Pyrrtca,  snd  gniiha*)r 
esiends  to  ihc  lurlace  ;  in  the  latter  the  contrary 
happens;    but  rliis  is    a  miHake,    for  in  boihl 
cafes,    the  alteration    evidently   begins  ar  tbq 
fiirface,  as  1   have  ofieti  rcmarited-     The  Cdtifq 
fd  lik  miflake  arofe  from  his  finding  calx  < 
Iron  iti  the  interior  of  many  Pyrites  whofe  fiir-! 
lace  WIS  found  :  but  this  calx  like  many  «' 
heterogeneous  fubflances  was  mod  probably  c 
rnorecmtaincd  in  if.     By  fuch  fanciful  deddfli-^ 
onsGusMAN  and  Car  R  OS  I  have  been  led  wj 
think  thit  dlftl-rent  fpeciea  of  Stones  and  MctaJs  \ 
are  tranfmuted  into  each  other,  a  notion  rtRnt- 
dantlyconfuicri  by  Georgi  and  Fekber. 

However  it  appears  by  the  more  credible  IcM 
timony  of  Mr.  Maqoart  +  that  there  rcallyl 
are  Pyrites  iJillcring  e;:tern.illy  but  little  (vQ 
the  firfl  variety  of  the  foimtrr  timily,  whie*"* 
iiotefRorcfce  but  are  decompofed  by  thi^J 
their  Sulphur,  and  con-cncu  into  bt 
Ore.  His  own  Analyfis  which  waa'f 
ly  wnduiHed,  coin-inccs  me  that  tl4 

•   1^  Roi.  7,  147  ■nd  s 
t  Maqiiut  Mem.   Minei^. 
41  Sot.  6. 
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(namely  tilofe  I  affign  to  this  family,)  are  very 

differeat  from  tboie  of  the  firft,  and  the  dific- 

rcnce  conflfls  in  this,  that  In  thele  tlie  Sulphur 

is  united  to  Iron  rather  more  oxygenated  than 

jErfiiops,  and  not  as  in  the  former,  lo  Iron  in 

its  Metallic  ftate.     This  being  granted,  we  fee 

ift.  Why  they  are  infoluble  in  ftlarine  Acid  as 

be  aflertSi  md-  Why  they  do  not  heit  and  efflo- 

nrfce  as  the  Pyrites  of  the  former  family,  3rd. 

Vhy  they  contain,  when  decompofed,  fixed  air, 

as  Iron  in  this  flatc  powerfully  attradls  it  as  is 

welt  known,  for  ^thiops  expofed  to  the  op;:n  air 

fijon  rufis.     That  Calces  01  Iron  may  unite  to 

SuI|Aur  admits  of  no  doubt*.     By  Ma  qu  a  rt's 

Analyfis,  100  parts  of  thefe  Pyrites  contain  55,5 

of  Obt  of  Iron,  37.5  of  Sulphur,  and  5  Silex, 

hence  we  fee  the  Iron  and  Sulphur  are  in  the 

proper    proportion    for  vitrlolizalion,  and  con- 

fequenily  that  the  state  of  the  Iron  is  the  only 

obftacle   toil,     1  make  no  doubt  neverthelels, 

~  It     by  lorrcfaction    fuch    Pyrites    might    h 

ought  to  Vitriolize,  as  the  pure  air  would  tha 

^  lite  to  the  Sulphur  and  form  Vitriolic  Acid. 

[•  Pyrites  Epntially  confift  of  notliing  elfe  thr 

"uiphur  and   Iron,  but  many,  particularly  t' 

(und   in  clay,  contain  alfo   Argill,    and  li 

ind  in  Chalk  contain  tliat  fubftance.+ 

■opcrty  of  efflorefcing  does  not  depend  on 

"tnofe  foreign  ingredients,  as  fome  of  thofe  th^ 

iflfcfs  them  efflorefce,  others  not,  but  depend! 

bidy  on  the  proportion  of  the  Sulphur  and  I 

%  eadi  other,  on  the  state  of  the  Iron, : 

fee  greater  or  lefPer  compaflnefs  of  tlie  com-* 

'  Monoci  Vilnoliawion,  p.  a86.  «nd  Bergm. 
t  Monnet  Mineralogy,  p.  J39.   Eaux.  MintfrAlcs,  p.  «jfi. 
I  Bcrgra.  395.  3oR(W.  Jour.  p.  4»o. 

pound 
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pound  which  renders  it  capable  or  incapable  of 
admitting    air  and   moinure.*     Accordini 
MoNNET,  the  bcft  Pyrites  afford  two-th' 
ihcir  weight  of  Vitriol.-f 

TO     ANALVSE    PTRITKS. 

a  Lei  200  grains  of  it  finely  pulveriH 
graduifly  projcfled  in  fmall  portions  'mta-i 
limes  its  weight  of  hot  flroiig  Nitrous  Acid,  to 
wijvert  the  Sulphur  into  VitrioUc  Acid.  *  Let 
tlie  folution  be  poured  otT,  the  reliduum  well 
wafhcd,  and  the  wafliings  added  to  the  folution. 
*'To  the  liquor  thus  obtained  let  Marine  Add 
be  a^dcd,  and  the  whole  then  precipitated  by 
the  folution  ot  Muriated  Barytes,  Barofelcnitt 
will  be  obtained,  and  the  Iron  and  Earth  wbicli 
rfic  Vitrioilic  Acid  might  have  taken  up,  will 
unite  to  the  Marine  Acid.  The  Barytic  preci- 
pitate thus  oblained,  dried,  and  heated  in  a  low 
'cd  heat  fur  half  an  hour,  will,  by  its  weight 
indicate  die  quantity  of  real  \  itriolic  Acid  con- 
tained in  it,  as  luo  grains  Bjrofelcnite  coniaiD 
31.56  of  real  Vitriolic  Acid,  and  die  quantity  of 
Viiriolic  Acid  being  known,  that  of  the  Sulphur 
ff"in  which  it  originated  may  be  deduced,  as 
'^00  paris  real  Vitriolic  Acid  contain  about  30  of 
Suli)ljur,  [f  any  Suiphur  fhould  ftill  reman)  in 
the  reiiduum  n,  let  it  be  boiltd  in  a  freftt  por- 
tion of  Niirous  Acid,  edulcorated  and  ilie  1'  "'^' 
treated  wilh  Muriated  Bar>tes  as  before. 

The  quiijlity  of  Sulnhur  being  thus  \ 
*e  next  i-roceed  to  finu  that  of  Iron.  ' 
'efiduum  t  ba  rcpaaccdly   digcftcd  i: 


■^   T  ooMuic  Vtiriulisaum.  p.  ti. 
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Acid,  and  at  laft,  witb  Aqua  Regia  containing 
iwo-lliirds  Marine  Acid,  and  the  folulion  added  to 
tbat  from  which  llie  Vitrioiic  Acid  was  estraCled 
*,  and  both  treated  with  i  ruifian  Alkali,  as  tjirefl- 
ed  in  the  former  volume,  thequantity  of  Meiailic 
Iron  is  determined,  as  there  (hewn. 

The  folulion  may  ftill  contain  Argill,  and  Calx 
which  are  to  be  feparaied  by  Cauflic  Volalkali,  as 
already  feen- 

The  undillblvcd  refiduiim  can  now  confifl  only 
of  Silex,  or  Seknite  and  bilex,  which  are  to  be 

lerated  as  already  indicated,  and  the  quantity 

'  Vitriolic  Acid  eflimaicd,  to  deduce  that  of 
ulphtir. 

To  find  tbf  ffrrugiaous  con!er.fi  of  Pyrites  in  tic 
}trj  way,  let  tfiem  be  reduced  lo  powder  and  hcII 

iftcd.    Then  with  four  parts  of  the  torrefied 

J  pulverized  mafs  mix  two  of  quicklime,  two 

Huor,  i,$  of  Charcoal,  and  four  of  decrepi- 
hted  Common  Salt ;  place  the  mixture  in  a  ciu- 
""ble,  titled  with  Charcoal  ;  to  which   a    cover 

ould  be  luted  ;  the  lute  being  dry  commit  it  to 
.1  Smith's  Forge,  giving  a  modcraie  heat  for  a 
ijuarter  of  an  hour,  and  the  flrongefl  for  the  re- 
TOiindcT  of  die  hour.     A  regulus  will  he  found. 

In  Germany,  Hungary  and  Swfden  ShI- 
ihur  is  chiefly  obtained  by  exlra<fiion  from  Py- 
,  Sjc  ScHUTTEH.  222.  and  2  Leonhakdi'^ 
Pictioa.  p.  220.  In  England  it  is  moilly  pro- 
!nred  from  Solfaterra  or  Sicily. 

Sulphur  is  difcovercd  in  Eartlis  and  Stones 
[ilber  by  its  Inflammation,  or  by  iis  fubliniaiicn 
Iritfa  or  without  Arfenic  or  Mercury,  or  by  fufi- 

i  with  fixed  Alkalis,  or  by  the  Hepatic  Air  it 

elds  wlien  its    matrix  is  treated  with  Marine 

cid. 
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Me 


LETALLIC  substances  when  in  tho 

pcrfefl  ftute,  and  unalloyed  with  each  other,  ] 
fent  the  follo^ving  charadcK. 

Their  colour  is  Orange  red,   more  or 
diruie,  or  yellowifh   red,  or  reddifli  yellow, 
pure  white,  or  reddifh  white,  or   bluilh  «*lti 
more  or  Icfe  dilute,  or  whitifh  grey,    or  b!uifl 
grey. 

Lustre.  4,  3,  a.     Transparency,  o. 

Fracture    Hackly,   granulariy  foliated,    o 
ftriatcd. 

Fragments,  4,  3. 

Hardness  from  5  to  12.    Specific    Gha- 
ifiTY  from  6  to  23. 

All  arc  foluble  either  in  Nitrous  Acid,  or  Atp 
Regia,  and  prccipitablc  therefrom  by  Caaftic  e 
aerated  A!(uuis,*  or  (Platina  excepted)  by  ProP 
Can  Alkali.  All  are  fufible  by  fome  degree  of  heat, 
and  uhen  in  fufion,  aflume  a  convex  furface,  or, 
if  in  fmall  quantity,  a  globular.     If  calcined  a 
not  too  volatit,  they  communicate  a  tinge  to  I 
or  Microcofmic  Salt  after  fufion,  or  render  t 
Opakc. 


'  The  prteipitiif  J  however  arc  often  re-diiT&lved. 
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RWbcn  pcrfeAlj'  fuled,  tliey  are  for  the  moft  part 
tfciblc  or  combinablc  with  each  other,  but  re- 
hife  to  mbt  with  their  own    Ca!ce3,*   or    ..ith 
other  Unmctalhc  Suftances,  except  with  Sulphur, 
Phofj'hurus  and  Cbarcoal,  an^  the  Adds  ol  the 
[  twoJormer,  which  unite  with  moft  of  them. 

There  are  ieventeen  Metallic  Subl'::tnccs  capsi- 
I  ble  of  beir^  prelented  under  &  Metallic  appear?  . 
I  »ncc  now  known.     Gold,  Platina,  Silver,  ^ 
loppER,    Irun,  Lead,   Tru,  Qi  ickmi.veb,  J 

NTIMONY,    ReGULU:.  of  ArSEKIC,  Bl5MUTtI^<j 
jOiALT,    XlCKRL,  ReGULUS  OF  MaNGANESF*  i 

KAMiTE,  Sylvanite  and    Titanite.     And  i 
i  whole  capacity  of  exhibiting  that  anpear-  ( 
:  is  foaie\Uiai  doubtful.    MolvbJena,  WoiF-  \ 
,  and  Menachanite. 
f CW  tbcfe,  the  liuee  firft  and  Quickfilver  are  1 
nonl>  called  Noble  and  pekfect  Metals,! 
aofc  when  ^alcined  tliey  recover  their  Metallic 
)earance  and  other  properties,  without  the  ad» 
pOR  of  any  Combuftible  Subftancc,  by  mei*  ' 
Whereas  Copper,  Iron,    Lead,    and  Tin, t  ' 
well  be  reduced  without  fuch  addition, 
hence  are    called   Base    and   Imperfect  ' 
iletals.      But    al!  the  above    mentioned    (even  ' 
Quickfils-er,  when  rendered  fblid    by  cold)    are  ' 
Malleable  to  a  great  degree,  and  hence  are  called/ 
intire  Metals,  whereas  Zinc,  Rcgulus  of  Anti- 
_   moay  and  tlie  remainder,  are  either  not  at  all,  or  , 
■|M)r  nightly  Malleable,  and  hence  arc  called  Se-  . 
^ni-MBTALs.     Some  Mineralogifts  rejetft  this  dif-  ^ 
BtinAJM,  becaufeadiminifliingprogrcflionofMal-  1 
itabtiky  may  be  obferved  among  many  of  them, 
if  thisrcafon  were  valid  wc  (liouid  alfo  rcjeft  the  « 

tldion  of  Salts  and  Earths,  nay  even  thai  be- 
OL. 


ir. 


'  Except  Icon. 
N 
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tween  Vegetables  and  Animals,  as  their  bounclaric 
iran  I'carce  be  afcectaincd  j  abfurditics  generally  re- 
jeded  by  tlic  common  fenfe  of  mankind  :  there 
is  even  a  marked  diQini^Hon  between  the  Noble 
;!nd  the  Iniperfeft  or  Semi-Metallic  Subftanccs,  for 
Quick  111  vtr  will  carry  over  the  latter  in  diftilhtion, 
but  not  the  former.  A  few  years  ago  even  the 
fimpic  Earths  were  upon  very  plaunbieappcaiaaces 
lliought  fufceptibic  ot  Metallization.  The  de- 
ception liowevcr  was  loon  difcovered  and  traced 
toils  lource  by  Savaresi,  Klaproth,  West-- 
RUMB,  andTiHAtrsRi. 

Meials  on  whicli  nature  has  beftowed  their  pOK>- 
pcr  Metallic  appearance,  or  which  are  alloyed  only 
with  other  Metals  or  Semi-Metals,  are  called 
Native.  But  thole  that  are  diftinguiflied  (astliey 
commonly  are  in  Mines)  by  combination  with 
Ibmc  Unmetallic  or  Unmetallized  Subftancc,  are 
faidto  be  Mineralized.  The  fubftancc  that 
fcts  them  in  that  rtaie  iscalleda  Mineralizkr, 
and  the  compound  of  both,  an  Ore.  A  terta 
whofe  t'lgnificaiion  alio  comprehends  the  Stonc^ 
and  Earths  which  contain  Metallic  SubibuKca 
whether  Nativi:  or  Mineralized  in  a  nota- 
Bi.F.  proportion. 

When  the  Mincralizer  is  of  a  Saline  naturfj 
and  renders  the  Metallic  nutter  folubl?  in  lefl 
than  twenty  times  its  weight  of  water,  the  com- 
pound is  generally  claffcd  with  Salts;  thus  the  V(^ 
triui^  of  Iron,  Copper,  and  Zinc,  are  genecallyt 
claffed  vsnth  Salts  ; -but  if  they  are  confideiedt 
cliieliy  with  rclpccl  lu  their  Metallic  bafis,  aS' 
Vitriols  of  Colxilt  and  Nickel^  ihey  arc  rang^' 
amongOxF.3.  Of  all  Mincralizcrs  the  moft  corn- 
mon  is  pure  air  iu  its  concrete  (late,  lo  which 
nxcd  air  is  often  runcradded.  Next  to  this  Suf- 
phur,  and  Arfcoic  tn  its  calcined  (late  frcqueotlj 
•ccQi; 
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bccur;  the  Vitriolic,  Marine,  Phofphorlf,  Arfc- 
nical,  and  Molybdenous  Acids  arc  kfs  commonly 
niel  Willi.  Sulphur  and  Arienic  generally  com- 
municate a  Metallic  Luftre,  other  Mineralizers, 
at  mofta  Saline  or  Cryftallinc  appearance  to  the 
Meiaklhe,  degrade. 

In  feme  cafes  Sulphur  unites  to  Metallic  Sub- 
Aanccs  unoilcined,    in  other  cales  it  is   found 
fyperailde.t  to  them  in  their  calcined  Uate,  a»  I  \ 
live  alrcad  ^  noticed  in  treating  of  Pyrites.     This 
diflinfliuii  IS  not  without  its  ule,  as  it  ohen  ferya , 
a5  a  guide  lo  the  proper  mode  of  treating  theip;. 
and  oi  eftimating  their  quantity  in  the  Ore  pre«-i 
vious  to  any  treatment.    A  few  Mineralogifts,  bi)t| 
if  great  rclj)eAabilily,  ucte    inclined   to   rejcft* 
Arlcnic  from  the  rank,  of  Mineralizers,  as  thevj 
deemed  it,  when  united  with  Metals  to  exift  in  it»^ 
rcgulinc  form*  but  as  it  is  now  certain  that  eveiv.  J 
ibc  Acid  of  Arfenic  exifls  as  a  Mineralizer,  I  fee* 
no  rcafbn  lo  deny  that  its  C^lx,  which  is  certainly  J 
Sc  mi -acidified,   may  without  redui^tion  pcrfbrm 
ilic  fame  funciion. 

In  taking  the  Specific  Gravity  of  Ores  thcjrj 
inuft  be  fep;irated  as  much  as  poflible  from  ^1 
eariby  and  flony  paiticlcs. 

In  flaling  the  refults  of  the  Analyfis  of  Ores, 
I  Iiavc  not   mentioned  the  quantity  of  pertcd^J 
Njctal  to  which  that  of  any  Calx,  or  Saline  Metoly  j 
lie  compound  correfponds,  to  avoid  repetition, 
it  may  at  once  be  found  by  confultipg  the  Taz^ 
hits  at  the  end  of  this  volume. 
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CHAP.       I. 
GOLD. 


■  Its  colour  is  Orange  red,  or  rcddilh  yellow 
Hftre    4.     Fraf^ure  Hackly.      Hardnefs, 
•x\Rc  Gravity.    19,3. 
t  is  loiubleonlyin  Aqua  Regia,  or  the  ( 
'  Kuriatetl  Acid.     And  preclpitable  therefrom  I 
a  frefh  made  loluiion  of  Tin,  or  Tin  Foil,  wH 
A  purplilh  colour,  or  in  its  Metallic  fonn  tqr 
folotian  of  Titriol  of  Iron. 

Gold  mells  at  thirty  two  degrees  of  Wedci 
mood's  Pyrometer  ;  being  cxpotcd  to  ihc  utmo 
force  c^  Mr.  Parker's  burning  Lens  for  fom 
hour?,  it  loft  no  fcnfible  part  of  its  weigh 
Yet  w  hen  in  contad  with  cariby  matters  it  com 
municated  a  blue  or  purple  tinge  to  them.  M 
Lavoiscsr  obferved  a  plate  of  Silver,  held  OM 
Gold  fufed  by  the  heat  of  pure  air,  perceptiB 
Gilt,  which  might  well  happen  without  any  pof 
Luotible  iofs  of  wcighr.  If  this  heat  were  too 
tv»ntiTiucd,  it  is  plain  the  whole  would  be  vofc 
litized-  In  Mr.  M.iqij-8r  and  Ekrmak's  eapi 
limenfs,  the  Gold  was  evidently  impure,  no  ca 
dufion  can  therefore  be  drawn  from  them.  1 
appears  allb  that  in  fuch  high  heats  Gokl  may  6 
caiciflcd. 

Gild  being  incapable- in  lonr  heals  of  tinitui 
with  rurc  Air,  Sulphur,  Arfenic  or  any  Add  fin 
i.tlhcd  by  1  ature,  it  b  piun  it  can  never  foe  Mi 
iit-raJizid.in  the  {Itift  I'enfe  of  ttus  w«d.    Tb 
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Gold  Ore  of  Nacaya  is  not  an  exception 
this  obleiyatJOD,  as  we  lliatl  foon  lee. 
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SPECIES  I, 

Native  Gold. 

Its  (colour  yellow,  more  or  lefs  dilute,  or  brow 
ifli  red,  likeSpANiSHfhuft',  malleable  and  flcxibi 
Found  either  in  compaft  maflcs*,  or  in  Ipangles. 
inlaying,  or  diflerainatcd,  or  capillary,  Arbo- 
/efccDt,  ramified,    interwoven,  or  dentiform,  or 

'ftallized  in  cubic,  pyramidal,  pnfmatic  or  tabu- 
fonns;  or  in  grains  vitlbly  or  invifibly  mixed 

tb    various   other  Tubftanccs.     External  Luf- 
3,   Internal,  2.  Metailic.    Frafturc  Hackly. 
Hbi^cIs,  5. 

Specific  Gravity  exceeds  iz  more  or  lefs  in 
proportion  to  the  quantity  of  Silver  or  Copper 
wilh  which  it  is  commonly  alloyed,  and  theCavi- 
tie*  it  may  contain. 

The  fubflanccs  in,  or  on  which  it  is  found,  are 
either  ftony,  landy,  earihy,  or  inflammable,  or 
Ores  of  otlier  Metallic  fubftances. 


IS  STONV,   &ANDV,    OR    KARTHY   S0RSTAKCE9. 

Of  tlie  firft,    the  moft   common    is  Qiiartz, 

Siliceous  SliiHus.    Hornftone,  Sandfione,    Spar, 

Gypfum.  &c.    In  Hi'noary,  Transylvania, 

^HSMiA,  &c.  or  Trap,  or  Jasper,  Felspar, 

LOT  in  Qhyst  as  in  Bohemia,  or  in  the  S^id  of 

*  Tbclnrgelt  fpednicn  of  Native  Gold  found  in  Europe 
Vfci  known,  i>  thailiuly  difcovcrcil in  ihccouniy  of  Wick- 
.•w.  It  weighs  twenty  two  oanCM,  Several  other  piece* 
B(CMidinf[  an  ounce  have  alfo  been  found  at  ihc  lame  place,  ift 
VdMvctcd  wilh  wif,  Hud  adjacent  to  u  rivulet. 

VU\CU.\ 
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various  Rivers,  indiiFerent  Countries  as  HoM- 
CARY,  France,  Africa,  &c.  pariicukrly  in 
the  ydlowilh  red,  and  Violet  Sands.  It  is  (o 
generally  iiiterfpcrfed  thro'  Earths  of  various 
kinds,  ihat  Mr.  Bergman  thinks  it  more  cxten- 
fively  diffufed,  tho'  in  exceeding  fmaiiquatiiities, 
than  any  oiher  Metal,  except  Iron.  2  Ebpk 
Beschreie.  p-  31^.  If  one  hundred  pounds  of 
Send  contain  24  grains  of  Gold,  it  is  faid  the  fep- 
ration  isworth  attention.  In  Africa  five  pounds 
of  Sand  often  contain  63  grains  of  Gold.  Tbfi 
hcavicft,  which  is  often  black  or  red,  yields  inc>ft. 

Gold  interl'iierled  through  Sand,  is  often  feparaied 
by  mere  Mechanical  means,  amply  defcrlbed  in  (he 
Paris  Memoirsfor  1718,  and  1786.  In  Born's 
Ledirs  from  Humgarv,  and  in  Diedric's 
Dtfcriplion  Ms  Giienies  Minems.     Vol.  1.  p  i. 

When  it  is  enibodyed  in  earths  or  ftoncs,  ihefe 
may  be  eflayed  in  the  moift  way  by  reducing  them 
to  a  very  fine  powder,  *^eighing  a  determined 
portion,  and  efledling  their  folution,  if  CaUamut 
m  Nitrom  Acid,  which  will  take  up  the  Matrix 
and  leave  the  Gold  at  bottom  untouched ;  f>r,  if 
Gypfeoui  or  SHiceota  by  digefting  thom  in  Aqua 
Regiaas  long  as  any  Meiailic  lubftance  is  taken 
up,  which  the  foluiion  of  Tin  or  PrufTian  Alkali 
will  indicate,  and  then  precipitating  the  Gold  by 
a  dilute  foluiion  of  Vitriol  of  Iron  ;  or  by  Amal- 
lamatimt,  with  fix  times  their  weight  of  quick- 
lilvcr,  ma  Copper,  Iron,  or  even  wooden  chum, 
iq  whtch  hot  quickfilver  and  pulverized  Samlare 
placed,  and  kept  agitated,  now  and  then  addii^ 
boiling  water.  The  Quickfilvcr  thus  lakes  up 
the  Gold  from  fthicli  it  may  be  lejiarated  by 
difUtlaikm.  But  for  this  operation  Ice  Barok 
Born's  iiiiproved  method.  Or  by  beating  the 
fwd 
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fgnd  red  hot,  quenching  it  three  or  four  times  in 
water,  then  melting  it  with  twice  its  weight  of 
Litharge,  reviving  the  Litharge  by  Charcoal  into 
Lead,  and  lafily  freeing  the  Gold  from  the 
Lead  by  cuppellation.     Lewis's   Commer-     p. 

Or  in  the  dry  wat,  by  ftifionwith  Alkali 
^^  and  Liver  of  Sulphur,  and  the  fubfcquent  decom- 
^^uofilion  of  the  latter  by  Iron. 
^^B  Native  Gold,  as  already  faid,  is  fcarce  ever 
^^Bbund  perfedly  pure,  being  alloyed  with  Silver, 
^^Kr  Copper,  or  Iron,  or  all  three  ;  if  fuch  alloy 
^^Rie  dtflolvcd  in  Aqui  Regia,  Muriatcd  Silver  u  ill 
^^Kull  during  the  folution,  which  being  walhed  and 
I  dried  in  a  heat  of  212**  gives  the  m  eight  of  the 
Silver,  it  being  .Va  ot  die  Muriated  Silver. 
I,  The  Gold  may  then  be  precipitated  by  a  copious 
I^^Addition  of  thedilute  folution  of  Vitriol  of  Iron. 
^^Hrbe  Copper  by  a  polilhed  plate  of  Iron  of  knowa 
^(»cighT. 

In  the  dry  way  Gold  may  be  feparated  from 
nnft  other  Melals  by  melting  the  alloy  wiih  three 
times  its  weight  of  pure  Antimony,  as  the  Su!- 

tdiurof  the  Antimony  will  fcrorify  moft  other 
Metals  while  the  reguiinc  part  will  unite  with  the 
Gold  from  which  it  is  afterwards  10  be  ieparated  by 
fupon  and  blafling.  See  Lewis's  Commer. 
Philofopfa.  p.  156. 


"  IM   SULPHDRATED  ORES. 

ift.  Native  Cold  is  fometimes  inviflbly  difi, 
perfcd  and  dilguifed,  fometimes  vifibly  contained' 
in  the  form  of  a  brownifh  red  powder  in  Mar-, 
TiAL  Pyrites,  as  in  that  of  Adelfors  io  Swk- 

N,  and  alfo  in  Norway,  Bohemia,  and 
Siberia. 
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SIBERIA.  It  feems  now  agreed  that  it  is  Dot  ro; 
Miiieraiizcd  in  theie  Oreii.   i  Bercb.  p,  y.s  ; 
89,    2  Bebob.  p.  227.   Pliilolbp.    Tranf.  171J 
p.  52'>.     For  it  13  often  exiradea  fom  tbetn  ti 
thj  mirre  mechanical  meansof  pounding  and  waft 
ing,  or  at  leaft  from  ilie  rdiduum  ielt  after  foltr 
tion  in  the  r.itrous  Acid  ;  its  quantity  is  gena-alljj 
very  fmall,  fcarccly  abwe  8  grains  in  10,000  « 
the  Ore,  or  one  ounce,  or  oncand  a  hilf  <>un< 
in  a  hundred  weight  of  the  Ore.     Enge 
in   Cronfted.    p.    299.     I  hat   of  Iackbav 
THAMSYLVANiA     however    contains    li»5 
cent.ufGold.    i  Raab.  p.  461. 

ToanaiyfethefeOrcs,  Mr.  BERCMAKrecc 
mendi  digellion  in  dilute  Nitrous  Acid,*  in  1 
heat  of  ];o  degrees  of  i-'ahr.  The  Menflniutd 
10  be  gradually  added  in  liie  propofiion  of  abon 
fix  limes  the  weight  of  the  Ore  each  time;  abooj 
12  or  16  times  tfie  weight  of  the  Ore  fliouldb 
empluyed. 

When  the  Gold  only  is  fought,  the  Ore  f 
previoufly  be  roarted,  The  folui'ioa  betn 
clfc^cdnnd  diluted,  fhould  be  filtered,  and 
Sulphur  thus  coHe-fled.  wafhed.  dried,  and  weigh- 
ed. The  rdiduum  will  contain  th<^  Gold  an ' 
die  infoluhle  Matrix,  which  he  advifes  to  iep 
rate  by  wnfhing. 

To  difcovir    the    remaining  inprdienis 
requires  the  folution  to  be  evaporated  to  drynci 
heated  to  redncfs  and  wcighi-d,  then  if  it  cootai 
Copper  this  fhould  be  extr.iftcd  by  Volalkali. 
Manginefe.  which  it  generally  does,  this  fhould 
bceiiracicd  by  dilute  Nitrous  Acid  and  Sug 
If  Silver,  this  will  be  taken  up  by  the  pwr  r 


trous  Add.   If  Zinc,  this  will  be  takat 


upS 


'  By  dilcte  NitrvBt  Aod  he  t 


CmTiirif  bclowi, 


)  Bugs,  p,  406- 


ihxt  wbofe  SpecUcl 
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j  Mcnftruuin,  Calcareous  Earth  will  unite  a 
;  Nitmus  Acid,     aad   Ar^ll  with    the  Vitr 

will    yield   Alluni.     2  Bergman,  p. 

W%  method  however  leems  inconvenient,  as  Votl 

"  Ui  will  take  up  both  Calx  of  Silver,    Coppec  1 

I  Zinc,  and  lb  will  Nitrous  Acid.  f 

,  McNNET  recommends  folution  in  Aqua' ] 

_.  prc^ipiration  t>y  fixed  Alkali,   and  digefr  | 

1  of  the  prcs-ipitate  in  Cauftic  V^lalkali,    anij  j 

Uy  precipitalion  o\  ihe  Gidd  from  it  by  Prut'  1 

Dillol.  Met.  g.  137. 

M.iLLlMi    of    JUACHIMSTII.VL  In    B    HE? 

lorreli^.   ^..t-  Pyriics  wilh  tone-futh  o!'  ilf 
gbt)  ti.    C.Liimon  Salt;    digefls  ihc  roaftcd 
» ID  Marine  Acid,    precipitates  the  lolutioa 
I  6x«d  Alkali,    Cuppels  ofl"  tlie  prccipiiate 
1  thus  obtains  all  the  Gold  or  Silver  in  tho 
, rites,     z  Berub.  Z53. 
In  the  dry  way  Bergman  Effuys  thefc  Ore* 
by    mixing    two    parts    thereof,    well    walhed 
led    and  pounded,   with  one  and  a  half  of 
iare;c  and  three  of  Glais,    covering  tlie  whole. 
1  Common  Salt,  and  melting  it  ia  a  forge   in 
nrend  crnciblc,    he  then  opens   the  crucible, 
t  a  naii  into  it,   covers  it,   and  heats  it  again,, 
Rrauing  to  do  fo  until  the   Iron  is  no  longer 
' "Jtcd,    the   Lead   is  thus  precipitated    wliich; 
s  the  Gold,  which  is  fepatatcd  by  Cuppel- 
Ot  Aqua   Regia,      Scheff.    §.    Z39.    i., 
H£BK- 

.Gold  is  alfoexlrafied  from  a  particular' 

I'of  Argentiferous  Copper  Pyrites  called    in; 

KCARY,  Gelf.     This  is  found  cither  malTivB' 

tfyftaliized  in.  Rhomboids,  or  other  irregular 

H»angular  or  'polygon  inaflc^.     lis  contents ' 

"pold  and  Silver,  are  rich,  but  vtry  unequal, 

;  of  *hc  Gold  iim\'  b«  feparaicd  by  pound- 

■  .  H.  '■     '®a  ing 
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ing  and  walhtng.    Mr.  Mcller  concludes 
Gold  exills  in  it  in  a  ftate  of  difperfton 
not  combined  nor  confeqenily  mineralized. 
Be  RGB.  p.  89. 

It  often  al(o  exifts  in  a  greeni(h  yellow  Cop| 
Pyrites  fome\vhat  duller  than  the  common) 
containing  befides  Iron,  alfo  Manganefe.     Fi 
this   Mr.    BiNDHEiM  extracted  the  Gold  afl 
lorrefai-'tion,  by  fteeping  it  in  water  as  loi^ 
any  part  of  it  was  foluble  therein,    then  dryf* 
the  brown    refiduum     he  digefted  it   in  ihi 
limes  its  weight  of  Aqua  Regia,  and  after  dill 
ting  and  filtering  the  folution  he  poured  Mi' 
upon  it,  which  after  agitation,  took  up  the  Gi 
and  being  burned  off,  left  it  in  its  Metallic  fa 

3d.  It  is  found  mixed  with  Arfenical  Pyrii 
in  the  Valley    of  Zillar.    near  SalsbwrGI 
The  quintal  affords  only  25  grains.     It  is 
nted  by  wafhing  and  aifords  a  profit  of  . 
four  or  live  hundred  pounds  per  An. 

4th.  h  is  fomeiimes  found  in  the  Sulpht 
Silver  Ores  of  HtJNCARY  and  Saxony,  andU 
feparated,  after  the  expulfion  of  the  Sulphur, 
by  Nitrous  Acid,  as  the  Gold  falls  to  the  boUt 
in  the  form  of  black  powder. 

i^ih.  1  he  mod  remarkable  Ores  in  Ebr< 
aflbrdiiig  Gold  are  ihofe  of  NAGATAin  Trai 
SYLVANIA,    they,    properly  fpeaking,    are  coot- 

Etnindsof  feveral  Sulphurated  Ores,  imonswbidi 
ative  Gold  occurs  either  in  the  ftate  of  a  M( 
lallic  Alloy,  or  more  or  Icfs  plentifully  difle 
natcd  tho'  inviJible  even  by  the  help  of  Mii 
copes. 

Of  ihcfe  Orc3  there  are  five  forts,  tfie  Ani 
inoiiial,  the  Arfc-nital,  the  Blendofe,  the 
ncfian,  and  the  Sylvanitic. 

The  firft  and  principal  is  the  Antimonia. 
BfcATTCftEB^Eoffomt^i^GokiOreofNftCATi 


nor. 
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hering  lo,   but  feparable  from> 
intcrlci^ing  e-ich  other  in  various  Jhwstiofls,  and^L 
fomewiwi  flexible.     ThcG;,  Jbmt:  fay .  are  cryllal-^l 
lizedin  hcxangularforms,  buiRupRECHT  deniea+J 
it;    beiween    them    the    white    Ore    prelently: - 
.  be   mentioned  is    ottcii  tound.       Luftre   3.  J 
fetaliic.    Tranfparency  o.     Their  fradure  foli-  , 
•puft  inclining  fumelimcs  tu  the  granular. 
iThe  Hardocfs  of  the  plates  is,  6.     Their  Spe-  j 
:  Gravity,  {'Sgig.      They  (crape  into  flakes  J 
Plumbago,    and   Hke  it    (lain  tlie   fingers, 
lluble  in  Acids  with  etTervcfcence. 
IWhen  pulverifed,  three  percent  of  ihefe plates 
T  aitraaible  by   the  magnet,  and  21  per  cent. 
[uWe  in  Nitrous  Acid.    Tbe  folution  is  grceniih^. 
5  rcfiduum  purplifli. 
t  ICO    Parts  of  this  Ore  contain  about  it  of  , 
Over  an*J  Gold,  the  remainder  confifts  of  Iron,  1 
Md  and  Aniiniony  all  fulphurated,  and  Silex, 
t  proportions    are  not  accurately  ftated  in  the 
jDmplete  and  unlatisfaflory  analyfes  that  hava  ; 
yet  appeared.*  1 

litis  principally  in  this  Ore,  that  the  contenders,: 
tthc  Mineralization  of  Gold  afiert,  that  it  is.^ 
Bted  to  Sulphur  by  the  mediation  of  the  other  ; 
rtallic  Subftances  that  are  r^^aily  Minerali2ed,, 
'  getring  that  union  with  Sulphur  is  the  moft 
werftil  m(;:ins  of  effeflinga  total  /epa  ration  of  all 
fciallic  Subflance?  from  Gold,    and  that  confe- 
Tifly  Sulphur  and  it  can  never  be  united  by 
sir  means,    forgetting  alfo  that  by  their  own 
.BfiTy,    Mclals  muft  be  fomewhat  calcined    to  I 
irile  with  Sulphur,  and  yet  allowing,  that  it  is? 

"  4  Bom  ?hy.  Arbeit,  p.  53.     md  j  Born  Phy.  Ar- 
^.  p.  »;. 

O  »  doubt- 
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douoiful  vvheiher  Gold  txifts  in  a  calcined  Rat 
in  this  Ore      2  Bergc-  p.  213  and  22t). 

Of  the  Arfenical  Ore  I  on  find  no  ratislatflor» 
deicription  ;  fome  coiilouiid  it  with  ihcSylvaniu 
Ore  of  which  I  Ihail  prefently  treat.  Itscolpui 
according  10  Rui'recht,  is  'lin  white,  accordinf 
to  MuLLER  yellowiih  white,  according  to  BoRl 
jcllpwilh  grey,  its  traflutt;  granular  or  foliated 
often  rtriaied,  or  fibrous.  Us  Specific  Gravitji 
10,678.     It  h  (b  fufible  a*!  not  to  bear  Toafling 

When  pulvcrifed  the  Magnet  atrrafts  neai^ 
five  per  cent,  of  it,  and  Nitrous  Acid  diffblvei 
72,1;  per  cent-  of  it.  The  colour  of  the  folutioi 
IS  light  green,  and  of  the  refiduum  bkcktfl 
brown 

Mild  fixed  Alkalis  afford  both  with  the  folutioi 
of  this,  and  of  the  former  Ore,  a  light  yellow  pre 
ci;  ifate.  By  Mr.  Mi'LLer's  accounf,  it  contain 
about  25  percent  of  Auriferous  Silver. 

Hence  Werner  calls  it  the  Silver  Ore 
Nacata.  According  to Ruprecht,  tflrighl 
ly  underftand  him,  it  confifts  of  Gold,  Silver 
Arfenic,  and  Iron  ;  but  his  account  is  not  di| 
linflly  intelligible.  Born  tells  us  it  contains  onlj 
Antimony,  Iron,  and  Gold,  t  Raab.  p.  465 
Quere  docs  it  not  cont^n  Nickel  ?  The  Matrix  a 
both  thefe  Ores  is  a  grcyifli  Quartz,  or  Horn' 
ftonc  nnd  Silex  mixed  with  white  Calx  of  Mi 
ganefe. 

Of  ihc  Rj-rKposK  Okes,  Mr.  MulleR; 
mcation--  i"o  varieties,  the  black  and  the  red,  ( 
rliereddifh  brown,  (this  Jaft  Phofphorefccs.  whc 
faaped  in  ifjc  dark ;  the  hUck  docs  not.)  wbol 
cxlcmal  appearances  do  not  prohably  diflfa 
frpm  thofe  of  the  common  Blenoose  Ores 
befides  Zinc,  Iron,  and  Sulphur,  mod  of  tbei 
conEain  Atitimony  aUb,  and  fomc  Manganefe. 
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Thf  Specific  Gravity  of  the  Black,  according 

to  MuLLER,  is  i,yji.  wiiiclicxcctaa  liicSpecilic 

Gravity  ol  mcrv;  lllend.      Itie  isitrous  Acid  dif- 

folvcs  97  ptrf  Cent,  of  it  widi  an  Hcpaiic  fmell, 

which  common  blends  yield  only   when  treated 

with  Marine  or  V  iirioiic  Acids.    It  contains  ,062 

per  cent,  of  Aurii'erous  hiiver.     T  he  reddish 

BROWK  is  flill  poorer,    and  /eems  a  muiurcot" 

Blende,  Manganefe,    Lead,  and  Arfenic,  with  a 

iinall    proportion   of  Aurilerous   Silver.       I'he 

RED   expofed  to  llic  Blow-pipe  gives  a  purple 

"^bge  10  Borax    if  Nitre  be  added.    The  bbck 

s  the  fame,  even  without  that  addition,  a  iign 

t  tbcy  contain  Manganefe. 

,  Tlic  Makcamesian    Ore   confifls  of  thin 

jamina:,  of  a  grey  colour,    fomewh:it  withered, 

falerted  in   a  matrix    of   whitifh   Maiigjnele. 

Scairdiii?  to  Mr.  Hacqdiit    it  is  very  poor  in 

old.   But  Baron  Born  tells  us  it  contains  25 

r  cent,  ot   ihisMeiai,  and  is  the  richeft  of  all 

i  Ores  found  in  that   country.    Yet  it  is  fo 

bht, ,  Uiat  ii  is  called  Cotton'Ore.    2  Raab. 

f  TbeSvLvANiTicORE.  Weisses  Golderz, 
the  Germans.  AuRiM  Graphicum,  of 
^according  to  Baron  Blrn  of  a  whilifti 
blour  iniermediale  betwixt  th;it  of  Antimony 
pA  Bifmuth.  Luflre  3.  itconfills  of  /Vmor- 
lious  Plates,  wliofe  frafture  is  granular,  JiUe 
bat  of  Steel. 

I  lis  fragments  prifmatic.    Its  Hardnefs  from 

to  5  brittle,     lis  Specific  Gravity  5,723.  its 

latrix  :in  AggreRnte  of  Lithomarga  anij  Quartz, 

fti^  Pyrites  inlerfperfed.     Before  the  Blow-pipe 

y  decrepitates  and  melts  like  Lead.     It  burns 

riili  a  lively  browni(h  flame    and  difagreeable 

U^l,    and  at  lift  vanifhes  in  a  white  fmoke, 

tving  only  a  Hhitiflj  earth.     2  Raab.  p    167. 

Deton- 


Detonnated  with  Nitre  it  lays  bare  its  Gold 
in  a  Metallic  State  r  it  befides  containsf  Arieiiic 
and  Nickel ;  but  the  greater  part  of  it,  is  faid  to 
be  a  new  femiTmetal,  wbofe  Specific  Gravity  is 
6,54j,  of  which  more  particularly  in  the  fequeL 
Foundat  Facsiat  in  Tblansv^vania. 

TO  OBTAIN  PURE  GOLD. 

The  folution  of  Gold  in  Aqua  Regia,  fliould 
be  precipitated  by  g  folution  of  Vitriol  of  Iron, 
copioufly  diluted. 


CIIAP> 
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CHAP.  If. 


PLATINA. 

This  Metal,  when  in  its  moft  perfeft,  State  ex- 
hibits the  following  properties. 

Its  colour  is  white,  intermediate  between  the 
Tin  and  Silver  white. 

Its  Luftre  4.  Hardnefs  7,5.  Specific  Gra- 
vity from  20,6.  to  23.  That  of  a  wedge,  pre- 
fented  to  me  by  Admiral  Graviita,  20,663, 
and  that  of  a  Bar  fent  by  ilic  King  of  Spaiw, 
to  the  Kino  of  Poland,  20,722.*  Thefe 
variations  depend  on  the  iVIalleation  it  has  under- 
gone, and  the  quantity  of  the  Flux  it  may  have 
retained. 

ll  is  Malleable,  duflil,  and  laminableas  Gold, 
not  affefted  by  the  aftion  of  the  Air,  foluble 
only  in  Aqua  Regia  or  Oxymuriatic  Acid,  to 
which,  when  faturated,  it  imparts  a  dark  red  co- 
lour ;  precipitable  therefrom  by  Tartarin,  more 
difficultly  by  Soda  ;  not  vifibly  afFetled  by  pure 
Pruflian  Alkali.-f-  nor  at  all  by  a  dilute  folution 
of  Vitriol  of  Iron,  properties  that  diftinguilh  it 
from  Gold.     Amalgamates  with  Quickfilver. 

Nearly  infufible  in  the  fires  of  our  Furnaces, 
but  yielding  to  the  heat  of  powerful  burning 
glaffes,  and  alfo  to  that  excited  by  pure  Air. 

*  1  Chytn.  Aim.  1790.  p.  {3 

>  Bertholel  his  found    that  when  in  folution  it  u  to 
e  Aci4tfied,  which  account*  for  miny  of  iu  liogn- 
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Crude  ur  common  Platina  comtrs  to  us  tVom 
Peru,  in  a  Granular  State,  of  a  whitiflj  hoa 
gru}'  coloi^r,  an  irregular  and  moftly  flaitcd  fi- 
gure, and  mixed  with  ferruginous  Sand,  with 
Quiifiz,  in  vari^lc  prpportions.  Hence  iis  Spc- 
cmc  Grawiy.io  that  Siale  is  from6tou.  h 
ot'tcfT  cimtains  pirticics  of  Gold  or  Qjiickftlver. 
Whea  ffparalcd  IVotn  the  toolc  ferruginous  and 
fiony  parades,  its  Specific  Gravity  is  from  iz 
tu  I'j.  Ii  i>  "Tor^  intimittfiy  combined  with 
Iron,  and  the  t-torc  llill  magnetic,  but  in  fome 
d.'j-  ■         "nder  the  hammer,    and  coo- 

tar  '■i  lo  one-fourth  of  its  weight 

Qi  ;  ^^i^hit.     Wi  is  foluble  only 

in  Atj:.!  i>.'^--'j.  ■■'■' Oxymurialed  Acid. 

It  is  puritiod  from  Iron  by  foludun  in  about 
d^  tiouts  its  weight  of  Aqua  Regia  uHng  heat 
lowarxls  the  end,  and  precipitating  the  Iron  by 
{ViiiCao  Alkali,  or  flill  better  by  the  addiuon  of 
a  cDdcentratcd  folutioa  of  Sal  Ammoniac,  which 
prcdpitutd  utily  the  Platina.  The  precipitate, 
dried  and  heated  to  tii-  higheft  degree,  in  a 
finith's  forge  tW  two  hours,  aifords  an  uggluti- 
Ddttd  m-ifs,  fufceptible  ui  Maltcation. 

Spirit  ol'  SaU  alfo  ftrips  tt  of  much  of  iu 
iroo.  The  I'hofplioric  AcJd  in  a  Glacial  States 
alfo  renders  it  fulible  in  a  crucible  lined  with 
Charcoal,  as  Mr.  Pklletier  has  found. 

Bur  the  bed  method  ot  treating  it  is  that  of 
Mr.  Jaksbtty,   which  1  ihall  here  defcribe,  it 

t  being  .IS  yetgen'-T.illy  knowti. 

He  tritumtes  a  quantity  of  common  Pla- 


lA. 


ffhh  pure  water  to  free  it  from  Iron  and 
'rogencities. 
then  mixes  1,5  pounds  of  it,  with 
while  Arfcnic,  and  one  olf  porifiect 
id  prepares  a  crucible  capable  of  con- 
-':ity  pounds. 

3d- 


j^^^^m 
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3Ci.  When  the  crucible  and  furnace  are  welJ 
heated,    he  throws  in  onc-thiid  of  ihe  mixture, 
d  after  applying  a  ftrung  heat  a   fecond,   and  _ 
Kr  heatinij  this,  the  lai- portion. 
4th.  When  the  whole  is  thoroughly  melted, , 
■;  tikes  out  ihe  crucible,  lets  it  cool,  breaks  the  ' 
iguliffl,  which  is  then  Magnetic,  tnelisita  fecond  ,| 
•m,  and  if  dill  Magnetic,    a  third  ume,  lets  « 
ol,  takes  out  the  KeguUis,  and  breaks  it. 
■'jtb.  He  then  provides  crucibles  capable  of! 
"  ■tfaining  Reguli,    of  three  and  a  half  inchc* 
.meter,  puts  into  each  one  and  a  half  pounds  * 
^  die  broken  Regulus,    with  its  own  weight  of*  " 
rfenic,  and  half  a  pound  of  Pot-afh,    mclM  it,  '' 
ihd  lets  it  tx>ol  in  a  horizontal  pufiCion,  that  the 
Rcgulu?  may  be  througlmut  nf  equal  thicknefs. 
6th.    He  places  ihefe  Reguli   under  a  muf» 
fle,  heats  iht-m  until    they  begin  to  evaporate, 
dofes    tlie  furnace     to  prevent  an  increafe  of 
heat,  which  would  deflroy  the  whole,  and  keqa 
ihcm  in  that  ftate  for  Us  hours. 

7th.  He  heats  diem  in  common  Oil,  to  fuch 
a  degree,  m  lo  evaporate  the  Oil  to  drynefs ; 
and  condnuea  this  operation,  as  long  as  they 
evaporate. 

Laflly,  he  inferts  them  in  Nitrons  Acid,  (pro-  ' 
bably  to  deftroy  the  lafi  remains  of  Arfenic)  and 
to  free  them  from  this  Acid,  boils  them  in  water; 
heats  them  to  rednefs  in  a  crucible,  to  prevent 
Ihetr  abforbing  any  foreign  matter,  being  as  vet 
fpongy,  hammers  them  intoa  denfe  mafs.  After 
which  they  bear  headng  in  a  naked  fire,  and 
taay  be  hammered  into  bars.     14  Ann.  Chym. 

Carina  has  no  known  Ore,    but  previous  to 

f  treatment,   exifts  in  a  Metallic  State,   it  is 

i  only  among  AIIuvi:U  Gold  Ores,   amidft 

in  the  parifhcs  of  Novita  and  Citaria. 

Wot.  If.  F  north 
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CHAP.    HI. 

Of  silver  and  its  ORES. 

In  its  moll  perfeA  Hate,  its  colour  is  pure 
while. 

ItsLullre  4.    Hardnefs  6,5.    Specific  Gravity 

before    Mallcation     10,474.      After   Malleation 

I      lo»5io.*    malleable,    dutlil,    and  laminable  in  a 

^^Ui  degree,  tho' inferior  in  that  refpeif^  to  Gold. 

^^Koluble  colourlefs  in  the  Nitrous  Acid,    and  in 

^Hb  Vitriolic  Acid  Hronglv  hei^ted,    but  verv  dif- 

^Tcollly  and  fparingly  in  the  Marine  Acid,  namely 

when  exceedingly   comminuted,    and    the  Acid 

boiling,  or  in  a  vapiirous  ftate,  otherwife  llowjy, 

iBERtifl-  p>  202.  203.  andBAYEN  E'tain.  101. 

It  yields  alfo  to  the  oxymuriatic  Acid. 

It  is  fufible  at  28  degrees  of  Wedgewood, 
or  rather  it  remains  in  fufion  at  ihat  degree,  for 
it  requires  a  higher  to  bring  it  into  fufion,  and 
this  diftinction  is  applicable  to  the  degrees  of  heat, 
lequifiie  for  moll  Meiallfc  Subftances.  If  by 
means  t^  Solution  of  Borax,  a  fmall  bit  of  Leaf 
Silver  be  ftuck  to  the  top  of  a  fmall  Glafs  Cylin- 
der and  melted  into  it,  it  will  give  it  a  Golden 
Tioge.     z  Bergm.  491. 


per  BriiTon 
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SPECIES  I. 

WATIVE    ILVER. 

By  Native  Silver,    I  underftand  Silver  in  it 
Metallic  form,    pure    or  aUoyed  with  other  M« 
Itallic  Subllanees    alfo  in  their  Merallic    Stati 
WpK  this  Species  I  diftinguith  five  families. 

FIRST  F.iMILY. 
f  WATIVE  SILVER,  pure,  or  nearly  «».^ 

Its  colour  is  white,  fometimcs  tarniOied  bluiA 
retWilh,  brownifh,  yeUowifli,  fometimcs  |!T«yil 
black,  colours  which  arife  from  the  minuteft  coo 
tamination  with  Sulphur. 

External  Luttre  4.  3.  t.  i.     Metallic.   '  1 
tcrnxl  2.  I. 

Found  in  lumps,  or  thick  or  thin  plat«, 
Spangles,  Capillarv,  Filiform,  Dendritic,  Deniir 
form,  &c.  Inlaying,  interfperfed,  or  cryftatJiaai 
in  Imall  or  minute  Cubes  or  double  triai^ulafc' 
quadrangular,  hcxangular  pyramids,  &c.  vaH* 
oudy  heaped  or  implicated  in  each  other,  nrdf 
in  a  Tandy  form.  FraAure  haakly.  Hardneis  6. 
Malleable.  SpccificGravity  from  10  to  10,338, 
Streak  brighter.  It  contains  from  0,9;;  to  o,Qy< 
of  Silver,  the  remainder  often  Arfenic*  It  J 
foluble  without  any  turbidity  in  Nitrous  Acic^ 
and  does  not  turn  blue,  by  the  addition  of  VoU 
alkali,  which  fiicws  it  to  be  free  from  Copper. 


'  5  Lniip.  Magax.  4.. 


SEC 
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SECOND  FAMILY. 

ALLOYED   WITB  GoLD, 

AURIFEROUS  NATIVE  SILVER. 

lis  colour  is  yellowifh  white,  or  tliat  of  palu 
Brafs,  more  or  lefs  according  lo  ihc  proporiion  1 
of  Gtrfd.  Luftre  4.  3.  Seldom  found  in  foli-  ' 
wry  maffes,  generally  diOeminaied,  or  filifbriaj 
aod  reticular,  or  in  fpangles.  Fraflurc  Hackly  ? 
Hudnefs  5.  malleable.  Specific  Gravity  ex-i' 
10,6,  (Ireak  brighter.  Muft  of  the  Gold  J 
of  Nacaya  contain  a  ftill  larger  propor^J 
of  Silver.  An  Ore  from  Norway  affbrde^i 
FoRDVCB  72  per  cent,  of  Silver,  and  49.J 
of  GoM.  PhiJ.  Trantac.  1776.  p.  532. 


I 


THIRD  FAMILY. 

ALLOYED    WITH    COPPER. 

CUPRIFEROUS    NATIVE    SILVER, 


As  the  Copper  is  feldom  in  confidcrable  pro-  J 
portion  the  external  appearances  are  nearly  the  •. 
fame  as  thofe  of  tlie  Brll   Family,    only  the 
hardncS  is  greater,    and  the  Specific  Gravity  r 

JOVCff 


FOURTH  '  ' 


FIFTH  FAMILY, 

ASSENICATED    NATIVE    SILVER, 

(LLOTED    with      REGULUSOf        ARSEKtC    AND   ] 

IRON. 

AHSEKICO  MAKTIAL  SILVER  ORE. 

Arpnic    Silver    of  IVerner.   . 
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grey  fmoke,  without  the  Garlic  fmell  of  Arfe- 
nic,  and  leaves  a  browniih  Hagg,  which  imparts 
a  green  colour  to  Borax  ;  but  U  Borax  be  added 
from  the  beginning,  a  Silver  Bead  may  be  ob- 
tained. 

\ 

^H    Dun  white,  approaching  to  lead-grey,   fotne*! 

^*^6aies  yellowifh    or   fteel-grey  when  tarniJhed. 

External  Lunrc  2.     Internal,  2.  3.  Metallic. 

Occurs  in  irregular  lumps,  rardy  cryftaUized, 
in  perlcdl  or  comprefled  Cix  fided  priCms.  or 
truncated  pyramids.  Frat^ure  foliated,  often 
tuned  foliated,  fometimes  ftnated. 

Hardnefs  from  4.  to  5.  Specific  Gravity  con- 
fiderable,  and  variable. 

Contains  according  to  Lasius  from  0,12 
to  0,95  of  Silver,  the  remainder  Reguline  Arfc- 
nic,  or  Arfenicated  Iron  and  Antimony.  How- 
ever Kla  froth  found  in  the  Ore  he  examined, 
which  he  fays  was  of  the  richell  kind,  only 
^2,75  per  cent.  Silver,  44,45  of  Iron.  35  Arfe- 
4  regoline  Antimony.' 


'   t  RIaproih.   t8;- 


"a  metaulic  srsBTAHCEf,    SILVE 

When  the  proportion  of  Silver  is  otmftdenibl^ 
A  '^^'''''y  *"''  ^^*^  greater  part  foluble  In  Nitrous 

Before  the  blow-pipe  the  Arfcnic  and  Antitno- 
nial  part  vaniihed  with  theit  peculiar  fincU  and  , 
imoke,  but  the  Silver  is  more  or  lefs  contaminat-   I 
cd  With  Iron.  I 

Found  at  St.  Andreasberc  in  the  Hartz.*  ' 
Silver  is  allb  found  alloyed  with  Quickfilver,  as 
*c  lliall  mention  in  treating  of  the  Mercurial 
Ores — I  find  Mr,  Westrumb  aflcrf^  this  Ore 
<o  contain  Antimony  and  not  Artenic,  but  his 
Anntyfis,  if  publiOied,  I  have  not  jet  be«D  ' 
able  to  procure. 


SPECIES  n. 


CALCIFORM  SILVER  ORE.  0/ ff> 

Greyifli  black,  more  or  Icfs  vtrging  to tbel 
black.  ■* 

Found  maflive  and  diflcminatcd. 
Metallic.  _ 

Frafture,  fine  grained  Uneven  paOing  into-^ 
Earthy. 
,  Hardnefs  from  4.  to  5.  brittle,    ^ecific  ( 
*»ty  confidtrable.  -^      •■ 

Streak  brighter,  cffcrvefces  with  Adds. 

Melts  cafily  by  the  blow-pipe,    foams  win 
^x ;   its  bead  blackens  by  cxpofurc  to  thf 
By  Mr.  Selb's  Analyfis  it  contains  yz*}  f 
•^  Silver,     12  of  fixed  Air,     i  ;,c  of  t 
Aotiinonv,   with  fomc  tr-iccs  of  Caut  of  < 

This  Ore  is  for  :hc  firft  time, 
I'^Cfibcd  by  Mr.  Widcnman. 

iut  Huts.  f.  51V.     Monnct  Mineral.  | 


^J3n 


SILVER    MtNEKALIZED, 

liOSTLY   BV    MARINE    ACID,    AND   PARTLlf 

WITH    THE    VITRIOLIC    ACID. 


METALLIC    SUaSTAHCES.  SILVER.    II3 


SPECIES.  UI. 


k 


FIRST  FAMILY. 

VlTRIOUCO  MURIATED, 

Or  CoRNGotts  Silver  Ore. 
Hamerc  ef  H^trner. 


White,  wliitifh  grey,  or  Pearl  coloured,  or 
ydlowifli  brown,  or  violet,  or  nearly  black,  but 
this  bft  feenis  impure ;  the  white  lurt  becomes 
violet  by  expofure  to  the  light,  feldom  olive  green. 
It  is  found.  felJom  in  compaift  lumps,  but  lome- 
tinic3  in  a  powdery  or  earthy  form,  or  dilTeminated 
or  inlaying,  oftener  cryftalizcd  in  fmall  cubes,  or 
in  accumuJated  flakes,  or  acicular,  rarely  capil- 
lary fometimes  pifiform,  or  in  geods  filled  with 
the  black  Silver  Ore  prefently  to  be  mentioned, 
Or  drufy,  never  at  any  confiderable  depth 

ExternaPLuftre  2.  1.  Internal  greaiy  2.  par- 
tkulariy  the  white,  or  Pearl  colouied. 

Tranfparcncy  in  thin  pieces,  2.  Othcrwifc,  i. 

Fradure  compadl,  earthv  or  uneven,  when 
fylit  into  lameHi,  thcfe  are  fomewhat  malleable 
and  flexible,  yet  the  yellow  are  brittle.  It  ac- 
quires a  glols  when  fcraped  with  a  knife. 

Its  Hardnefs  from  4  to  5.  Specific  Gravity 
4,745  per  Brisson,  and  4,804*  per  Gbllkrt. 

Mr.  BBRr.Mr\N  with  great  probability  deduces 
the  origin  of  Vitrioliated  Silver,  from  the  wither- 

VoL.  n.  0^  ing 
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ing  and  Acidification  of  the  Sulphurated  SHv 
Ores,  and  that  ol  the  Corneous,  from  an  c 
change  of  their  bafes  that  takes  place  betwec 
Vitriol  ot  Silver  and  Common  Salt,*  tho*  in  fitl 
ations  in  whidi  other  murialed  compounds 
it  may  in  a  long  courfe  of  time  be  formed  by  t 
gradual  but  immediate  accels  of  the  Marine  Acit 

KLArMtoTii  found  in  a  lumpof  theamorphou 
fort  0,677;  of  silver,  06  CaJx  of  Iron,  0,21 
Marine  Acid,  0,175  Argitl,  and  0025  VitrioK 
Acid.  Mr  WouLFE  found  the  Vitriolic  Aci 
more  abundant  but  the  proportions  are  neceffaril; 
fortuitous  and  variable. -f 

Before  the  blow-pipe  it  inftantly  melts  am 
gradually  evaporates,  but  by  adding  an  Alkali  i 
may  be  reduced.  Note  the  violet,  and  blad 
Ore  contains  very  little  of  anv  Acid,  the  Silw 
being  nearly  revived.  It  is  generally  found  mixoi 
with  Iron  Ochre. 

This  Ore  dilTcminated  in  grains  or  (Ircaks  ini 
grey  Unic  ftonc  is  what  jusTi  called  the  Ai-ka 
LINE  ^-lUVER  Ore. 

SECOND  FAMILY. 

Arcillomlriated  Silver  OrB^ 

Btatamkb  erz,  0/  the  GermoHS, 

White,  OTblmihgrey,and  internally  brm 
It  is  found  in  thin  crufts  invelling  fpars  < 

(juart7.,  uf  moderate  confidence  and  briltlc,  fee 

Imooth. 

Lcntl  Octire  his  often  been  nuflcdccn  lor  it- 

•  t  Ckyn.  Ami.  tyKj,  37. 

\  I  Cbym.  AsiL  i7S9,  P.    P&il.  TraftEA  177IS- 

Accorduii 


allic  substances. 


SILVER.  II 


According  to  Mr.  Klaproth  it  contains  67 
percent.of  Argill,  24  of  Silver,  8  Marine  Acitf, 
and  fomc  traces  of  Copper.*  Treated  with  the 
biow-pipc  it  warps  and  contrafts,  white  granules 
ci  Stiver  ooze  from  its  pores  With  Borax  it 
^ves  out  its  filTcry  contents,  and  leaves  a  greenilh 
gU£ry  bead. 


■  SPECIES.  IV. 

SULPHURATP.D    SiLVER    OrE. 

GmmotUy  called.  Vitreous  Silver  Oret    Glajferz  of 

rWtmtr,  or  G.'anzfrz  of  olhirj. 
IHrk  bluifh  grey,  inclining  to  black  ;    when 
tamifhed  blue  or  Iteel  grey,  or  black,  or  variagated . 

It  occurs  cither  maffive,  or  iaterfperfed,  or  in- 
vefting,  or  capillar)',  arborefcent,  branchy,  bulhy, 
or  in  thin  plates  indiftinftly  ftreakcd  or  imprefled 
with  pyramidal  or  globular  forms,  or  cryilalized 
into  right  angled  tour  or  fix  fided  prirms,  or  in 
cubes,  partly  regular,  partly  with  their  edges  or 
comers  trufKated,  &c.  generally  njinuie,  andva- 
rioufly  accumulated. 

External  Liidre  z.  i.  Internal  2.  Metallic. 
Tranfparency  o. 

Fradure  moRIy  compaft,  flat  conchoidaL 
or  UMEVEN,  fometjmes  inclining  to  the  poliatisd. 

Hardnefsfrom  4.1051  flexible,  malleable,  and 
impreflible. 

Specific  Gravity  from  6,909  Bris?on,  107,215 
Gellcrt.     Streak  brighter. 


Berl.    Beob.    loS.   Kai(l;n  TabuUrii'die 
0^3  Fufiblc 
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FuGble  wben  heated  to  mtncfSf  and  hence  caliedi 
Viltcous;  in  a  gcrtJcr  heat  the  Sulphur  flies  ofl 
lt'nece£irv  it  nu-.  be hjrthe  purified  byBonuc 
See  EsGtrraoM  in  Cronft.  500. 

Jkakff  imtam.  ot  us  Malleability  it  camiot  be 

it   b  difficultly   lohible   19' 

.  eefuim^  cither  a  very   lo:^  time 

x«t  beat    in  the  latter  cafe  much 

F  Sd^JiW  s  iddiAed  ajid  converted    into 
led.     It  is  alio  r<iid  to  be  Ibluble  in 
*^,^    -     ^.-1  ^;.i,  tflcrvcfcence    particularly  if: 

J..  J  led  (rom  the  Sulphur  by  fufioq 
•  :   ' ; ;  weight  of  fixed  A!kali.-f- 

-,Miiains  from  ;o  to  77  per  ceot. 
i.>  -  bulphuris  from   iz    to  15  per 

SPECIES     V. 

LioiiT  Lamellar  Silver  Orl*. 

Piumtn,  9r  Zmdererz  0/  the  Cermaas. 

Sn^im^fJ  Si/vtr  iiuimaltiy  mxtd  witk 

Jriill  and  Calx  of  Iron. 

KJwk  ml,    or  mort  dor^.    Luftre  o.    Tranf: 

wy  o. 

\  t.\4tlilb  qf  tbiD  tender  Lamellx  fuper  impo- 
Etut  each  other.  Brittle  yet  in  feme  degree 
ftle.  Specific  Gravity  o.  Stains  die  fingers. 
r  tuiible  into  a  black  roaft. 

I  ItvifUu.  jit. 

tiTuBbA.  1-75,  S34- 

Leh- 


areratLic  syssTANCEs.         SILVER.  1 1; 

Lebmak  found  it  to  contid  of  ArgilU  and  tbe 
Sulphurated  Ore,  with  Calx  of  Iron,  from  which 
it  derives  its  reddifh  hue.  BiNDtjeiM  found  in  a 
fpccimen  he  examined  Manganefe  and  Calx  of 
Ledd.  li  contains  from  i  to  6  per  cent,  of 
L  Silver.*  See  Le9kb»  O.  3053. 


SPECIES    VI. 


Sooty  Silver  Ore. 
Siher  ScA-ajartzetf  iVtrner.     Silver  Muhn  of  tthirt. 


Black.  Found  in  a  loofc  powdery  ftate,  or  of 
moderate  coAfillencc  either  difperfed,  or  invefting 
the  Ores  of  other  Metals  particularly  Silver  and 
Ijead.or  inclofed  in  ceods  of  the  Corneous  Ore. 

Its  Luftre  o.  except  fcraped,  and  then  3. 
Metallic.     Frafture  fine  earthy. 

Hardnefs  /^.  Stains  ihe  fingers.  Nitrous  Acid, 
iiffolves  it  with  effervefcence.-f 

its  compofition  is  not  well  known.  That  of 
HuBLGRAT  befides  Silver  contains  alfo  Galena, 
8  Roz.  Jour.  257.  That  of  Germany  is  faid 
tocontun  Sulphurated  Silver,  ron,  Copper,  and 
R^uline  Antimony.J  Burn  tliinks  it  to  be  the 
SaJphurated Ore  in  a  dufly  form.    2  Raad.  425. 

•  Rttlfc44J. 


1  Leu.  174. 
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SPECIES    VII. 

AkTIHONIATED   SlLVEEt    OrC. 

Spnttrt,  w  Sftrtdtt  <?/«/>,  or  Clattz  trz  •f  H^Oiui 

tr  Raf^thwachi  of  tie  Hungarian, 


4 

imrwilw     ' 


Iron  grey  inclining  to  the  lead  grey ;  who 
mfbed  izure  or  dark  blue. 

It  is  fbuD.i  fonictimes  maflive,  more  commonly 
difleminilcd  or  cryftalizcd  in  fix  fidcd  prifms,  or 
tables.  Of  in  fmall  indiftinft  Rhomboids,  Gene- 
Fftlfy  (mall  ur  minute  and  varioufly  accumulatcii, 
or  implicated  in  eachotlicr.  Externa!  Luftre  3. 
a.  Metallic.     Internal  2. 

Fndurc  minute  conchoidal,  or  paffing 
into  the  uneven. 

Hwtlnefs  from  4  to  5.  brittle.  Specific  Gra- 
vitv  7,108  Geli.ert,  Hence  it  is  diftinguifhcd 
fioni  the  Viircous  Ore,  chiefly  by  its  briltlenefs. 
Before  the  blow-pipe  the  Sulphur  and  R^gulus 
of  Antimony  exhale.  The  Silver  that  remains 
auy  be  purified  by  Nitre  and  Bonuc  from  the 
Iron.      2  Chym.  Ann.   1787,   iiandii. 

Ki,Ai"KOTn  found  100  parts  of  this  Ore  to 
contain  66,5  pans  of  Silver,  loof  Regulusof  An- 
mony,  ^  of  Iron,  12  of  Sulphur,  i  of  Siliccom 
'""-  The  Arfcnic  and  Copper  might  amount 
half  a  grain,  the  remainder  water  andIo6. 
lym.    Aon.  1787,  12. 


spfi^H 
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V  SPECIES  vm. 

■       Plumbiferous  Antimoniated  Silver  Ore. 

Of  this  there  are  two  families,  the  light  and 
dark  grey. 


nRST  FAMILY. 

Light  grey  Silver  Ore. 

GENUINE  WtifsguUis  of  Jf enter. 


B         Light  bluilTi  grey- 

Found  tnaffivcor  difleminated  ;  not  hitherto  in 
a  cryftalline  form. 

Luftre  I,  2-     Metallic.    Tranfparcncy  o. 

Fradure,  compaft,  generally  even,  more  rarely 
UNEVEN,  and  then  its  luftre  is  greater,  and  it 
fccms  to  border  on  the  yth.  Species.     Sometimes 

»it  difcovers  fome  fibres,  and  then  feems  palling 
into  the  Plumofe  Antimonial  Ore.     Fragments  o. 
Hardncfs  from  5  to  6.  brittle.     Specific  Gra- 
vity 5;  2  as  I  fuppofe  from  Gu.lert. 

Its  ftreak  is  ot  its  own  colour,  but  brighter. 
Its  charafters  being  intermediate  between  thofe 
of  the  Antimoniated  Ore,  Species  jth.  and  the 
grey  Copper  Ore,  it  has  fometimes  been  mif- 
taken  for  the  former,  but  the  latter  has  been  more 
frequently  mift^ken  for  it :  and  often  To  called 
both  in  Hungary  and  in  the  Hartz,  as  Mr. 
Karstbn  aflures  us;  more  efpccially  as  this 
Copper  Ore  frequently  contains  Silver. 

According 
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SILVER. " 


According  to  Klaprotj)  it  contains  20,4  per 
cent,  of  Silvei>  48,06  oT  Lead,  y.'SS  Rtoufane 
Antimony,  2,25  Sulphur,  7  Aigill,  an<ro,45 
Silex.    I  KL&pkOTH,  172. 

It  bprobahjytbcOreBERCMAKcalls Miners 
Argenti  ALAAi  aod  according  lo  him,  this 
contaJM  Sflwr  wad  Capper  united  to  Sulpha  and 
AlScmc.     sBuftii-303  and  41 S. 

Be6k  *e  VkM  pifr  it  in  part  cTaporates,  leav- 
■g  ife  SSn-  hmi  nnounded  with  yellow  duJl 
'  kbA  Tin  denotes  ratbcr  Regulins 
,  mi  t^tk  the  idea  of  Copper. 

S&CQND  FAMILY. 
IUkkGiiev  Silver  Ore. 

I  Wiifi  sultig  tj  KlapntS. 


t  b  Iron  grey  verging  on  black. 
h     Fr-iC^urc  Earthy,  and  fine gruned, 
kftom  5  to  6.  brittle.    Specific  Gra^ 
JfXv.'Mtl  S,ooo. 

f  |imB  A  blackilh  powder  that  fol^es  ibc 

fci,\wt.\in!  by  Mr.  KtAPROTH'sanalyfe  9,15 
!j)|«c*t  4>  Lend,  21,5  Rttuiine  Antimony,  1,7^ 
Irw^  t4  Sulphur,  I  Argilt,  and  0,75  SUex  per 
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SPECIES.    IX. 

t  pofRiFEBOtis  Sulphurated  StLVER  Ore. 
SUber glanK,  of  Rauvamz.  p.  137. 

Its  colour  is  that  of  Lead.  Luftre  3.  MetaUic. 

Found  in  amorphous  lamellar  mafTes,  Ironi' 
the  fize  of  the  thumb  to  that  of  a  fill. 

Hardnefs  from  5  to  6.  brittle. 

Its  powder  blackens  the  ftin  by  friftion,  wOi  a 
leaden  glofs. 

Heated,  it  is  in  part  exceeding  fufible,  and 
this  part  refembles  Sulphurated  Silver,  being 
malleable  like  it,  but  another  part  is  of  much 
more  difficult  fufibility,  and  comports  itfelf  as 
black  Copper. 

It  communicates  a  blue  colour,  both  to  Volal? 
kali  and  Nitrous  Acid,  when  diilblTcd  in  the  lat- 
ter it  depofits  Sulphur, 

It  contains  from  62  to  67  per  cent,  of  Silver 
and  Copper;  and  from  38  to  33  of  Sulpliur. 
The  Silver  and  Copper  are  to  each  other  nearly 
in  the  proportion  of  50  to  1 6  or  1 7. 

It  pafles  by  various  gradations  into  Copper 
Pyrites,  the  proportion  of  Silver  decreafing  and 
that  of  Copper  increafing  until  no  Silver  remains, 
exhibiting  a  correfponding  variation  of  colour, 
as  pale  blue,  violet,  reddiih  yellow,  and  finally 
grecnifh  pale  yellow. 

It  is  found  in  Korbolikinsk  mountains  in 
5i  B  £R  I  A,  and  was  firft  defcribed,  if  not  difcovered 
by  Mr.  Renovantz.  This  Ore,  containing  ;^ 
Urge  proportion,  as  it  fecms  both  of  Silver  and 
Copper  without  cither  Lead  or  Antimony,  differs 
drentiaHy  from  thole  hitiierto  defcribed. 
.     Vol.  II.  R  SPECIES 
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Klaproth  found  the  O'^e  of  the  Hartz  to 
contain  60  per  cent,  of  Silver,  20,3  of  Regulus 
Antimony,  11,7  of  Sulphur,  and  8  of  Vitriolic 
Acid.*  And  in  the  cryflallized  of  the  pit 
PitEDERic  AtJCusTus  in  Friburg  he  found  62 
per  cent.  Silver,  18,5  Cryft'llized  Antimony,  11 
Sulphur.  8, 5  Concen'rated  Vitriolic  Acid, 

That  exLthcnt  Metallurgift  Mr.  Srlb  dif- 
coTcred  another  Variety  of  this  Ore,  which  tho'  it 
has  hitlierto  occurcd  but  once,  defervea  to  be 
inentioned;iiicolourrefetnliks  the  foregoing,  but 
fomctlmes  lomewhat  brownc,  fomeiimcs  vergixig 
on  the  SCARLET.  Its  Luftre  o,  i.  Tranfpa- 
rency,  o. 

Fra^ure  Uneven,  inclining  to  Earthy,    its 
ftrcak  rather  Grey  than  Red.    He  found  ualfg  to 
tain  Antimony  with  Silver. 


SECOND  FAMILY. 

Dark  Red. 

Dunck'ei  Rothgullig  of  Wtrner. 


Its  colour  is  intermediate  between  the  dark 
Cochineal  Red  and  the  lead  grey,  or  bluifti  grey, 
fomeiimes  bordering  on  the  Iron  black,  trequently 
without  any  fhade  of  red. 

It  is  found  either  maffive,  or  inlaying,  or  dif- 
fcminated,  or  in  dcrndriiic  form';,  or  plates,  or 
globules,  or  in  thick  or  acicular  prifms,  of  a 
foiall  or  midliiig  fize,  Arc.  orcapilhry. 

External  LuHre  of  iheCryflals  3.  2.  1.  In- 
ternal 2.   I.  bordering  on  the  Metallic. 

Tranfparency  of  the  Cryflallized  z.  i.  of  the 

iffive  o. 

i79»,  II. 

R  2  Fractore 
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Fradlure  compatft,  fometimes  flat  concroi- 
DAL,  fometimes  tine  or  coarfe  grained  uKevHtr.  I 
or  nearly  EVES,  fometimes  approachiug  to  the  1 
curved  foliatrd.  I 

Hardnefs  from  6,  to  7.  brittle.     Specific  Gra-  j 
vtty  from  c;,5G.  to  5,68. 

Its  llreak    Cochineal  or  dark  crimfon   Red, 
■which  diflinguilhcs  if,    when  the  colour  is  ambi-  I 

gUOUS.  J 

It  has  not  as  yet  been  accurately  analyfed ; 
but  I  fufpeft  it  contains  more  Silver  and  lefs  ] 
Antimony  than  i!ic  former  Variety.  I  have  lately  J 
feen  an  account  that  Mr.  Selb  has  found  it  10 
contain  Antimony  and  no  Arfcnic.  Before  the 
bfow-pipe  it  decreiHtates  fmokes  and  leaves  a 
Silver  bead: 


SPECIES  xi; 


SCORIACEOUS. 

Afftiueidei  Ferrugitimtt  Silver  Ore. 

Its  colour  is  black,    commonly  mixed  whb  a  I 

Jialeyellowilh  green  apjiarently  c^irthy  Subftanco, 
ound  Amorphous  amidft  the  Silver  Ores  of 
Chalakces  in  Dahphine. 

Luftre  z.  Scoriaceous,    Rifty.-    Hardnefs  4. 
Specific  Gravity  2,178,    when  penetmted  with  | 
water  2,340   if  it  be  the  Black  Ore  examined  1 
by  BRisson,  which  he  fays,   has  a  Scoriaceous 
iippearance. 

Calcined  with  Charcoal  under  a  muffle,    it" 

Jofcs  43  per  cent,  of  its  weight,    exhaling  an  j 

Arfenicil    fmell,    and   then  hecomeg  Magacti&j 

It  alfo  affords  Arfcnic  by  diAlUation.  J 

100  Parts  I 
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lOO   Parts  of  it  contain  by  Mr.  Schrf-iber's 
account  3'),6  of  Iron,  25,  Arfenic,  11,8  of  Sil- 
ver, 12,5  of  Water  and  Sulj^hurecus  Acid,   5  of 
Cobalt,  and  5,6  of  Mercury,  ri  Roz.  Jour.  147. 

Its  Specific  Gravity  Ihouki  then  naturally  be 
much  higher. 


SPECIES.  XII. 
BiSMUTHic  Silver  Ore. 

Light  bluifh  grey,  becomes  lighter  by  ejKpo^ 
fore  to  the  Air. 

This  is  faid  to  have  been  lately  difcovered  in 
Saxony,  found  difleniinated,  feldom  maffive. 
Luftxe  2.  Metallic. 

Frafture  fine  grained,  uneven. 

Hardnefs  5. 

It  melts  eafily  before  the  blow  pipe,  with  fomc 
vapor  at  fir  ft,  and  leaves  a  filvery  bead. 

SPECIES  XIII. 

GREENISH    AND    REDDISH    BLACK    SILVER    ORE. 
Ganzkothicc  Erz  of  the  Germans. 

This  is  not  properly  fpeaking  a  diftinct  Ore, 
but  rather  a  m-xtuie  of  various  Ores,  in  which 
Silver,  bo:h  Native  and  Sulphurated  exifls.  Yet 
as  it  is  a  diftind  a;  pcarance,  and  is  found  in  large 
quantities,  pafticular'y  at  Chalances  in  Dac- 
PHiNE  ;  I  think  it  fhould  not  pals  unnoticed  in 
a  Mineralogical  Tieatifc. 

Its  cqlour  is  fuch  as  its  name  imports.  Cf 
moderate  confiftcncc,  yet  not  eafily  pulveriz- 
ablc.     It   confills   of  black  Cobalt,   and  if;  red 
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Caix,  and  (he  green  Calx  of  Nitkel,  all  diftiniEt 
and  mixed  with  Argill,  and  deftilute  of  MeUUic 
Luftre,  logether  with  Silver  and  fome  Mercury, 
which  fcems  adventitious.  The  proportion  ot* 
the  ingredients  differs  in  different  (pecimens,  as 
may  well  be  expeifted.  That  examined  by  Mr. 
ScHRtiBER,  appeared  to  him  to  contain  43  per 
cent,  of  Cobah,  20  Aricnic,  12,75  Silver,  4.75 
Mercury,  3,5  Iron,  15  ot  Water  and  Sulphu- 
reous Add,  proceeding  from  Sulphur  acidi5ed> 
in  his  mode  of  Analyling.  28  Roz.  Jour.  143. 
That  found  in  the  pit  of  Bercmax's  trost 
in  the  Hartz  is  compofed  nearly  in  the  feme 
manner,   but  the  Mercur)'  is  wanting. 


Sub/tdiary  Orei,  -wsrirJ  fir  Silver, 

Befidcs  the  genuine  Silver  Ores  already  men- 
tioned, the  value  of  this  Metal  makes  its  detrac- 
tion profitable  from  Ores  of  various  other 
Metals,   as  ift.     The  grey  Copper  Ore,  Species 


g;, 


d.  5th.  Family.  2d.  The  Plumofe  Antimomal 
Species  3.  3d.  Galena,  Species  8.  of 
Lead  Ores.  4th.  Black  Blende,  Species  2.  3d. 
Family  of  Zinc  Ores.  5th.  WItite  Arfemcal 
Pyrites,  Species  3.  6lh.  Yellow  Martial  P^-rites, 
particularly  in  Hungary. 

Laftly  feveral  Stones  and  Clays  which  if  im- 
pregnated with  any  other  Melal  (except  Gold) 
would  attract  no  attention,  are,  when  containing 
Silver,  worked  and  employed,  as  Ltmcftones, 
Sandfiones,  Maries,  &c.  It  is  alfo  found  in  cer- 
tain Black  Bitumens,  tho'  rarely,  and  in  finaU' 
quantities. 


( 
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CHAP.    IV. 
COPPER  AND  ITS  ORES. 

Its  colour  is  pale  muddy  red,  with  a  (hade  of 
yellow. 

Luftre  3.  Mciatlic.  Milleahle,  flexible  and 
du6Vi!,  tlio'  in  .htrfe  refpccts  int'onor  to  Silver. 
Hardnefs,  8.  Specific  Gravity,  whi;n  melted  and 
not  forged  7,780,  but  when  comprclVcd  b.878. 
commonly.  Japan  Cnpper  reaches  y.ooo.  and 
is  laid  to  contain  Lend,  or  Gold.     But  according 

»lo  Bergman  SwcdilTi  Copper  reaches  9,3243.* 
'  Copper  is  (blubJc  in  mof>  Acids,  and  commu- 
nicates cither  a  green  or  a  blue  colour  to  them, 
according  to  the  degree  of  its  Oxygenation,  as 
Mr,  Moi-VEAU  has  long  ago  difcovered;  tlie  blue 
indicnting  the  leaft,  and  the  green  the  greaieft 
degreeofOxygenition.  Alkalis,  and  even  many 
Neutral  Salts,  afl  upon  it. 

It  is  precipitated  from  mofl  Acids  in  its  Metal- 
lic form,  by  a  clean  plate  of  Iron,  and  moft  of 
its  folutiong  are  convertible  into  blue  by  Vol- 
alkali.  Neither  aerated  nor  Cauflic  Volalkalis 
afTume  a  blue  colour  from  it^  filings  in  lefs  than 
two  or  three  hours,  in  the  temperature  of  60  de- 
grees, whereas  Calces  of  Copper  itnmediately 
impart  that  tinge  to  them,  if  the  Calca  be  not 
proteded  by  Sulphur,  Iron,  or  fome  other  Me- 
tallic SuHftance  from  their  aiflion.  It  does  not 
deflagrate  with,  but  it  flowly  Alkalizes  Nitre. 
It  is  fufible  at  27  degrees  of  Wedcewood'j 
Pyrometer. 

•  a  Bergman  a6].  Tho' in  his  ScUgr.  hcHys  it  ttS,ij6, 
bs:  At  &flen!nn  in  the  text  was  made  afer  idiul  exptii- 
mcni.     H^i*^  ^"  ^'^  SxvedUb  Copper  it  che  pared  known. 

SPECIES 


I 
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SPECIES  i; 

NATIVE  COPPER.  

FIRST  VARIETY. 

J  colour  is  eiibar  that  peculiar  to 
above  mentioned,  or  yellow-ilh,  or  dark  browq, 
When  tariiilhed  it  may  be  greenifli  yellow,  of 
reddifti  with  a  pale  green,  or  bluJlh  rurt,  or  va* 
riegaied  with  purple,  blue,  red,  and  greeoj 
rarely  white. 

Ludre  2.  I.     Metallic. 

ll  is  louiid  eitlier  maflive,  diffeminated,  or  iq 
l^ates,  or  Lamellar,  or  Dentiform,  Arborefcent, 
ramified,  botryoidal,  filiform,  MoCTy,  or  cryl^ 
ulfized  in  cubes,  generally  very  fmali,  or  ia 
Pyramids,  &c.  varioufly  accumulated  and  im- 
plicated. 

Fracture  commonly  hackly,  flexible  ani 
Malleable. 

Hardnefs  from  6  to  7.  Specific  Gravi^ 
from  7,6  to  7,8.    Its  ftreak  brighter. 

It  generally  contains  fome  Sulphur,  wl^id) 
depofiis  during  its  foluiion. 

SECOND  VARIETV, 

CRANITLAR    OR    EARTHY,    CEMENT    COPPEK. 

Colour,    reddifh  brown,     fometiines  ncarl 
black  or  bluilh  black. 

Its  confiftence  either  moderate  or  loofe  tt.-^ 
carUiy  or  Tandy  ;  when  fcraped  it  alTumes  a  Mo- 
allic  LuHre.    it  proceeds  from  the  prodpitabGj( 
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of  Copper  by  Iron,  from  Waters  that  held  it  ia 
fulution. 


SPECIES  11; 

MINERALIZED    BY    A    VARIABLE    PROPORTIOH 
QP  OXYGEN  AND  FIXED  AIR, 

Calciform  Capper  Ore. 

Of  this  Species  there  are  three  Tribes,  the 
Blue,  the  Green,  and  the  Red, 


FIRST  tribe; 

BLUE. 

Kupfer  Lazur  0/  Werner. 

Of  this  only  one  Family  is  as  yet  known,  of 
which  there  are  two  principal  Varieties. 

FIRST  VARIETY. 

SARTHV,   MOUNTAIN  BLUJ^. 

Erdiges  Kupfer  Lafwr  of  Werner. 

Its  colour  is  generally  Smalt  Blue,  fometimes 
light  Azure  Blue. 

FouTid  maflive,  difleminated  or  invefting, 
often  botryoidal,  or  fialadVitic,  commonly  of 
liitfe  confiflence  and  dufty,  though  often  mor« 
indurated. 

Vol.  II.  S  Luftre 
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COPPER. 


Luftre  o. 

Tranfparency  o. 

Fraflure,  fine  EARTify,   often  pading  to 

EVEN  or  FLAT  CONCHOIDAL, 

Hardnefs  from  3   or  4..    lo  6.briltle. 
Its  ftreak  is  bluifh  ;  has  a  difagreeable  tarti 
fometiines  flains   the  fingers,    efFervcfces  wil 
and  imparts  a  green  colour  to  Nitrous  Acid,  a 
,  a  blue  to  Cauftic  Volalkali. 

It   is    frequently    impure    and    mixed  wi 
LQuartz  and  mild  Calx,  &c. 

Before  the  Blow-ptpe  it  blackens  withi 
Imelting.  To  Borax  it  commonly  imparts  01 
1  green  colour  with  eflfervefcence.  Yet  fon 
times  both  this  and  the  following  Tribe,  gii 
with  Borax  a  Copper  Bead.  Per  Engestom. 
BALDiNCi  Mag.  569. 

SECOND  VARIETY. 


Azu'e  Blue,  or  approaching  to  Smalt  Blue. 

Found  miflive,  or  interfperfed,  inveflinc,  r 
niform  or  cryflallizcd  in  quiidrangular,  priimat 
or  tabular  iorms,  generally  fmall,  ofteneft  b 
iryoidal. 

External  lufire  3.  2.  internal  2.  glalTy.  Trar 
parency  of  the  Cryflals  a.  of  the  reft  i. 

Fraflure  fine  STRIATED  cr  radiated,  fom 
times  divergingly  or  '>ellul;irly,  fometimes  a 
praiching  the  FotiATED.     Fragments  3. 

Hardaefs  from  4  to  ^.  brittle. 

Specific  Gravity  3,608,  BmsoN.  Streak  Uui 
ElTcrvcfccs  with,  and  gives  a  green  colour  ■ 
Nitrous  Acid. 

Mr.  FoHTAHA  obtained  from  576  grains 
what  he   calls  mountain  blue,  (moA  probob 
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(his  variety)  182  of  Fixed  Air,  mixed  with  purer, 
and  10  ol'  Water.  Hence  100  parts  oi  it  con- 
tained 31,42  oi"  Air,  moftly  fixed  1,007  of  VVa- 
icr,  and  (>it,'Ti  of  Copper. 

According  10  Wallerius,  it  a/lbrds  about 
50  per  cent.  Copper,  but  he  probably  means 
ifie  tirfl  Variety,  Ahich  is  generally  more  im- 
pure ;  both  feem  to  proceeil  from  a  precipitation 
(4  Copper  by  Limeftone.  ' 

PrLLETitR  found  ico  parts  of  the   Azure 
Cryftals  to  contain  from  66  to  70  per  cent,  of  • 
"  ipper,  ly  or  20  of  Fixed  Air,  from  H  to  10  of  1 
:ygen,  and  sof  Water,     n  Ann.  Chym.65.    i 
Before  the  Biow-pipe  it  blackens,  Borax    it  I 
igcs  green  with  etfervefccnce,  and  leaves  on 
the  Coal  a  Coj^cr  bead. 

,  SECOND  TRIBE. 


Of  this  there  are  two  Families.  Malachiti 
aod  MOONTAiN  cREEN.they  contain  more  Oxy- 
gen than  the  former  family. 


L 


FIRST  FAMILY, 

MALACHITE. 

FIRST  VARIETY. 

FIBROUS. 

Jtl/ai  irx,  er  famt  erz  effimi. 


Its  colour  is  generally  grafs-green,  or  inter- 
mediate between  that  and  the  apple  or  mountain 
firccn. 

S  i 
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Is  found  tttlier  maflh-e,  or  inttrfpcrfcd,  < 
invdling,  or  KciiifuTin,  botrvnidil,    or  moSjfi 
_,or  cryftatrxtid  in  n(»dle?,  variuuiiy  accomuT 
)■  and  interuoven,  or  Capillary, 

LuIItc  Silky  1.  2.    lran!parency  of  the  i 

o.  ci  the  cyf^al?  2. 
Fracfurtr  divergiuijly  and  delicately  fibrcb 
r  STRIATED  The  mifiive  commonly  conTdlsi 
diftimt    lanv-lhr  concretiwii.      Fiagmcnts. 
HatdneG  from  5  to7  briule. 
Sptxafic  Gnvity,  3.^71.  [.crERtssoN. 
Accoidinc  10  Mr.  I-onta.va,  c;76  grains  i 
t  ibe  Silky  M-ilachite  ot  China  lull  144  grains  1 
^  its  weight  by  heat,  ot"  which  30  were  Wain 
confcquctitly  100  parts  of  it  contained  19,  4.4 
pure  lixed  Air,  5,  6.  of    Water,    and   75  ' 
Copper  •. 

It  cSeiTcfccs  with  Nitrous  Acid,  and  gives  1 

blue  colour  10  volalkali.     Before  the  Blnw-pip 

it  decrepitates  and  blackens,  but  does  not  mc 

To  Borax  it  gives  a  grecnifli  and  l^jmeivhat  ye 

kiouilh  tinge.     It  docs  not  tinge  ilime  greeo  ' 

L«s  muriatcd  Copper  docs. 

See  an  entertaining  account  of  this  OrCf  I 
ritEADMDR  in  Mem.  Par.  1723. 

SECOND  VARIETY. 

COMPACT. 


Its  colour  varies  from  the  dark  emerald  ^ 
to  the  blackifh  green,    often  polling  from  1 
apple  into  the  ^grais,    verdigns  and  nwunia 
gwci 

*  ttRos. Jonni.  jai. 

f  I  Bergm.  496. 
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Ijercen;    foincUmes  prcfcnting   black    ramifia- 

Its  externa!  lufirue  o.  i.  Silky.  Internal 
[,5,  !■  o.     Tranfparency  o. 

Found  mairivc,  interTpcTfed,  iovefiing,  or  in 
.■ounded  kidney  torm  cr  botryoidal  miiQef,  tind 
btdv,  cryftalized  in  quadrangular  prifcns  fur- 
Dcu'nted  with  pyramids  if  ihe  fame  form  *. 
Fracture  com|-ac>  either  even,  uneven,  or 
erledtly    cokchoidal,  fomL-iimes  dil'covering 
_  elicate  fibres  (.'i'tcn  prefcnls  curved  lamelJardif- 
linft  concreticnr .     Fragments  2. 
f    Harduefs  frcm  6  to  7.  rarely  f.  bridle.    Spe- 
cific Gravity,  3,641.  per   Erissok.  3,653.   by 
Injv   iriai       Vakc^  a  fine  poiifh. 
fr  'Efier\-efces    with  Nit;cu6  Acid,   and  gi«s  2 
T)iue  tint  to  Cauftic  Volalkali, 

DoAor  F08DYCF.,  liowe^'er,  mentions  a  liglit 
green  Ore,  which  feems  to  be  this,  that  aid 
not  cScn-erlcc+.  According  to  Mr.  Fontana, 
576  griiins  ol  it  lofc  bv  beat  168,  of  which 
35  were  Water;  confcqucntly  100  parts  contain 
43  Hxed  Air,  and  6  of  Witer.  The  Kmainder 
Copper  as  1  fuppofe,  though  by  the  black  Hux. 
he  Could  obtain  but  66  per  cent,  of  U. 

Before  the  Blow-pipe  it  decrepitates,  but  ddes 
not  melt  i  to  Borax  it  gives  a  green,  and  often 
ajrellowiOi  tinge. 

SECOND 

"  i  Chym.  Ann.  I'^^o.  Jia- 

f  Fhil.  Traofiifiicas.  17S0.  p.  39, 
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SECOND  FAMILY. 

MQUKTAlN    GREEK. 
^»Pffr  griin  af  Wtnur,  CAryfotoHtt. 
COMMON    MOUNTAIN    GREEN. 

Its  colour  is  light  verdigris  green,  fomciimcs 
appvoath'mg  to  azure  blue. 

Found  maflive,  but  oftener  invcfting,  or  orer- 
lajjing. 

Luftrc  o. 

Tranfparency  o.  i . 

Fradlure  earthy, often  minute  con ciioidal, 
orfincgraincd  uneven.  The -L onchoidal prefenU 
lome  Lutlre. 

Hardnefs  from  3  to  4,  brittle.  Effcrvefces  feC' 
biy  with  Acids  •.  has  a  difagreeable  Metallic  taflc 

Mr.  Fontaka  found  576  grain?  of  it  to  lofe 
I»y  heat  130.  of  wliich  24  wtrc  Water  ;  confc- 
fjuenthi',  loopartsofit  contain  18.  41  of  Air, 
and  4.  16  of  Water.  It  feems  a  mixture  of 
Argill  and  Chalk,  with  the  giecn  Calx  of  Copper, 
and  Gypfuni  in  various  proponions. 

This  name  has  often  been  given  to  cryfbttized 
or  capillary  Malachite  ;  and  compad  Malachite 
JjaaaUbbecnoftcn  called  mountain  or   oppcrgrren, 

Before  the  Blow-pipc  it  prefents  ihe  fame  rt- 
fults  as  the  former  Families. 

Note,    Cxamer   remarks  that   Earths   an 

often  coloured  blue  or  greeo  by  Iron,  as  weU  u 

by  Copper;  but  that  thofe  colwred  by  Iron  be- 

coma 

•  ?er  Hcffmin,  t  Serjtm.  Joora.  1789-  p-  J9S 
td  efrn'clce  with  kiJi  ;  though  foluMe  (herein.  I 
p  4S  jn  I  fbanj  it  ui  e^eirefcc  lliougb  leebljr,  and 
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come  red,  after  having  been  heated  to  rednefs ; 
whereas  thofe  coloured  by  Copper,  become  black 
or  dark  brown.  Though  Calx  of  Ircn,  when 
ilightly  Oxygenated,  often  alio  becomes  black  or 
dark  brown. 


THIRD  TRIBE. 

RED. 

Of  this  tribe  there  are  two  Families,  the  Flo- 
rid red,  and  the  Brick  red. 

FIRST  FAMILY. 

FLORID  OR  COCHINEAL  RED. 

Roth  Kup/er  erz  0/  Werner.     Roth  Kvpfer  glafsy  of  others^ 

FIRST  VARIETY. 

COMPACT  *. 

Its  colour  is  often  high,  often  dark  Cochineal 
red,  or  intermediate  between  the  bluifli  grey 
and  Carmine  red. 

Found  maffive,  inveilmg,  or  difleminated  and 
perforated. 

Luftre  o.  i.  Semi  Metallic.     Tranlparency  o. 

Frafturc  even,  or  approaching  to  the  minute 
coKCHOiDAL,  fometimcs  earthy. 

Hardnefs  firom  4  to  5.  brittle. 

Streak  Brick  red,  wd  brighter. 

Effcrvefccs 

*  Not  By  In  this,  as  in  all  other  cafes,  the  term  Com- 
VACT  tcStti  to  the  fort  of  Fradare  fo  calied.     See  Vol.  I. 

P-  33- 
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Eflcrvcfces  with  Nitrous  Acid,  to   which 
ipves  ft  green  tinge,  and  a  blue  to  Cauftic  Vd 
Tiali. 


SECOND  VARIETY. 


Lfin-  erz.  sf  fume. 


Its  colour  is  frcqucntl/  high  Cofhineal 
times    intcrraeuiiite    between  that  and  tl 
*ad  grey. 

Found  either  mafllve,  or  invefling,  or  difle 
Dtnated,  often  in  toales,  iind  hence  called  Mi 
;  Copper  Ore,  lomclimes  cr^ftilized  il 
cubes,  minute  and  varioufly  accumulated,  or  I 
double  four  Tided  pyramids;  aU'o  ilalaiftitic. 

Luflrc  2.  Semi  Metallic.  Tranfpar.  of  tt 
high  red,  cr^'dalized  3  or  4.  of  the  mailt* 
o.  I. 

Fraflure  plain,  more  rarely  curved  roiiATSJ 
paiUng  to  the  compoift,  and  particularly  to  tl 

Hardticre  from  4  10  7.  briitle.  It-cak  Bri* 
red,  often  Ibmcwliat  brownilh. 

Soluble  in  CauRic  Volalkali ;  and  with  eft 
vcfccnce,  in  .-'cids. 

This  is  probably  Ihj  Ore  wbicli  Mr.  Foi 
,  caih  cRYSTALiZEn  cofpur,  tn  contr 

Ijn^ion  to  the  green  and  blue  Ores,    j^ 
I  grains  ot  it  he   tells  us,    lofl  by    heat  l8z  ; 
which  8  were  Water.    Then   too  parts  d" 
iioWain  about  30  of  Air,  and  1,3  ol  Water. 

Before  the  Biuw-nioc  ir  .-:i:!is  enfily,  and  I 
Bonjcis  rcducrd. 

TmF 
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THIRD  VARJETY. 


Kupftr  Biuthi  of  fVcmer. 

Its  colour  is  carmine,  ruby,  rarely  fcarlet  red. 
Found  in  fhort  capillary  cryftais  or  delicaic  flakes. 
Luftre  2.  3.  adaman'ine. 

Thislaraily  is  commonly  accompanied  by  Na- 
tive Copper,  Malachite,  and  brown  Iron  Ochre. 


L 


SECOND  FAMILY. 


BRICK  RED. 


t^l  tTT,  tf  fVtrwr.     Hepatic  Copper  Ore  of  Bam 
end  Momet. 


In  this  Family,  the  Copper,  or  rather  its  Calx 
Kjtsllbciated  with  a  variable  proportion  of  that  of 


FIRST  VARIETY. 


I 

^^  EARTHY. 

BrJlget  Ziegtlerz  tfWtnter.     Kupper  Ochre  ofWiiltrm. 

Hyacinth  red,  inclining  more  or  lefs  to  brown 
or  yellow. 

Found  mallive,  difleminaied,  or  overlaying,  of 
an  Earthy  flighdy  compafSted  confiftence. 

Lullrco.  Tranfparency  o.  Frafture  earthv. 

Hardnefs  from  3  to  <;.  britile. 

Vol.  II.  ■    T  Gw» 
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Gives  an  Earthy  fmell  when  breathed  an. 

Some  fpecimens  of  this  variety  effervefce  wit 
with  Nitrous  Acid  and  (bme  not  but  when  heatet 
tho'  at  firft  they  give  a  greenifh  folution,  it  foo 
becomes  rcddilh,  and  Volalkalia  give  a  reddifti  o 
yeI]owifh  brown  precipitate,  but  after  a  whil 
they  affume  a  blue  tinge.  Hence  it  fhould  feci 
that  the  ferruginous  ingredient  is  the  mofl  co 
pious,  and  for  a  while  protcfls  the  Cuprei 
part  from  the  a(f>ion  of  the  Alkali.  According! 
the  cupreous  contenis  are  in  ihis  Ore  in  variab 
proportions  fomctiraes  54.  per  cent,  and  fooi 
times  30  per  cent. 

Sonic  h;Tve  thnught  ihis  Ore  to  proceed  fro( 
decompofed  Pv  rites;  at  lead  if  it  doe?,  it  retail 
no  Sulphur,  for  ihe  Specimen  Lefte,  O.  226^ 
Proje(fled  on  red  hot  Nitre  did  not  deflagrai 
nor  redden  in  the  Icaft. 

SECOND  VARIETY. 

INDt;RATED. 
Vtrhvttrtr,,  er  JiehtSs  Zitgel  Kufftr  trz..  »f  Wtnar.. 

Hyacinth  red,  or  reddifh  brown,  or  browtii 
red,  or  dark  nut  brown. 

Found  mafTtve  of  diffeminated. 

Luftre  o,  I,  2.  Thedark  brown,  2.  Trai 
parent  y  o. 

Fractare  cokckoidai,  grofa  flat  or  inni«(] 

iisliift  hasmoftluffre. 
'  Before  the  blow-pipe  it  blackens,  and  g)V 
itfcrix  a  brown  grctnifh  tin^. 

An  rtie   rprcimciis  I   tticd  eiTervcfooi  iri 

with  Nitrous  Acid,  but  with  fonie,  CauOic  V* 

alkali  gave  reddifh  and  i^ellowifh  brown  pre 

ftftncs,  tho*  after  fome  time  the  Alkali  am||t 

aW 
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a  blue  colour  Others  immediately  gave  a  green 
colour  to  the  Nitrous  Acid,  and  a  blue  to  V'ol- 
alkalis.  Hence  I  judge  ihis  variety  alfo,  conr 
wins  a  variable  pioponion  of  Calx  of  Iron. 
And  accordingly  Monnet.  319.  Jells  us  it 
contains  from  r^  to  30  per  cent  of  Copper.  And 
Born.  2  Raab.  347.  reduces  its  Cupreous  con- 
tcnis  to  lo  cr  12  per  cent.  But  RENovANTt 
makes  them  amount  to  50  per  cent.  Some  think, 
and  I  believe  juftly.  thit  both  thefe  Varieties 
oonfiA  of  the  red  Copper  Ore  of  the  former 
femily  with  brown  Iron  Ochre. 

Sometimes  this  Ore  is  mixed  with  Bitumen,  it 
then  that  its  colour  is  browhish  black,  or 
'dark  yellowifh  brown  and  is  called  Pech  gbz  or 
pitch   Ore.*     Its   fniiflure  flat  conchoidal,  or 

EVEN.f   . 

Its  hardnefs  from  6  to  7.  Its  Specific  Gravity 
'^i?"^'  Gellert. 

>  I  (hould  expetJl  it  to  detonate  or  (JeSaRrate 
with  Nitre. 

Il  affords  according  to  forae  from  7  to  8  per 
cent,  of  Copper,  odiers  fay  from  20  10  50. 
Some  call  by  this  name  a  dark  brown  Ironftonc 
impregnated  with  calces  of  Copper.  Somewhat 
refcmbling  HEcmaiites.  Luftre  1,5  or  z.  Its 
iraAure  generally  flat  conchoidat. 

Note  the  Earthy  Ore?,  unlefs  very  rich  are 
are  difficultly  reducible  by  the  blow-pipe,  for 
'iheir  peculiar  management,  fee  Encestrom 
in  CronH,  40.4. 

<  Kuflcnin  Leike.  415. 
r  f  I'Chfni.  And.  1794,  sj?. 
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SPECIES.   III. 

MINERALLIZED   BY   SULPHUR,   Wtlb   VartOUS 
aJf'oda!ed  Mnah. 

Of  this  I  diftinguifb  five  families,  the  PVRI- 
Tous,  the  PORPLE.  the  vitreous,  the  black 

ftOd  ihe  GREV  COPPER  ORE. 


FIRST  FAMILY. 

Combined  with  a  large  proportion  of  Sulphur 
and  more  than  its  own  weight  of  Irpn. 


YELLOW    COPPER    ORE. 
Copper  Pyrites.     Kupper  kiei  9/ fftrntr^^ 

Us  genuine  colour  is  light  yellow,  forne(imca| 
verging  on  the  fteel  grey,  or  grcenifh  ydlf>w,r 
when  tamifhed  by  expofure  to  the  air  it  is  oftai| 
Gold  yellow,  or  variegated  with  blue,  grt 
or  red,  flngly  or  collei^ively. 

Ii  is  found  either  maffive,  inverting  or  diflemi-l 
nated,  or  fpecular,  botryoidal,  or  Reiiiform.  T 
or  branchy,  or  cryrtalized  in  trtintjular, 
double  quadrangular  Pyramids,  or  fix  fided  ' 
plaies,  the  Cryfials  fmall  or  minute. 

Its  External  Lufire.  -,.  2,  tf. 

Intenial.  z,  I.  Mcullic. 

Tranrparcncy  o. 

Ii"r.-ic>ure  bven,  uneven  or  laipcrfcclly  and  ] 
minutely  coNCHOiDAL,  or  jading  into  ihc  ro» 

Hardnefi  I 


I 


1    ''^ 


USTALLIC    SUBSTANCES.        COPPER.       I4I 

Haidnefs  from  6  to  7.  rarely  9-  brittle.  Spe- 
cific Gravity  4.314  BRit:soN,or  4,16  Gellbrt, 
or4ioSo  of  agreenilh  one  from  Lurraih  by  my 
trial. 

Copper  Pyrites  prqjecled  on  burning  coals,  and 
during  torrefai5lion,  gives  a  green  colour  to  fiaine*. 

It  deftagrales,  but  does  not  detonate  with 
Nifre  ;  at  leaft  this  is  true  of  tlic  grccnith  yellow. 

It  does  not  cffloreicc  bv  expotiire  to  air  and 
rooiftuTf.  Hence  we  fee  it  differs  from  Martial 
Pyrites  btth  in  hartlnets,  and  by  the  abfence  of 
cubic  or  F.homboidal  forms;  and  further,  it  docs 
not  effer  efce  with  Nitrous  Acid,  (nor  is  foluble 
but  in  a  ftrong  Acid,  afliiied  by  heat,)  as  Martial 
Pyrites  does.  Cauftic  Vol  Alkali  precipitates  a 
rellowiOi  and  rcddith  brown  matter  from  this  fo- 
ition,  and  does  not  immediately  ■become  blue 
with  the  Ore,  which  (hews  the  Copper  Is  in  a  re- 
guline  fbtc;  but  after  fomc  time  it  aflumes  a 
blue  tinge.  The  \cllow  and  yellowiQi  green  Py- 
rites arc  laid  to  he  the  richeft  in  Copper  ;  fo  alfo 
art  the  fofter  kinds.  The  harder  it  is  the  more 
iron  it  contains. 

Its  Cupreous  contents  Vary  from  4  to  23,  fome 
fay  30  per  cent.  In  genera!  the  ferruginous  part 
far  exceeds  the  cupreous.  The  Pyrites  that  con- 
tain mod  Sulphur  are  leaft  alterable  by  cxpofure  to 
the  air. 

Before  the  b!ow-nipe  it  decrepitates,  gives  a 
grcenifh  fulphurf^us  fmokc,  and  melts  into  a  black 
mafs,  which,  10  Borax  imparts  a  green  tinge,  and 
&metimef  when  not  mixed  with  tco  much  Stony 
matter  or  Iron,  is  reduced.  EKccsTR.inCRotJST- 


i  Ve'gn.  496. 


SCHEFFE* 


>J42 
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ScHEFFER  imitates  this  Pyrites  by  ftratifyii. 
Iron  and  Copper-Plates  in  a  crucible,  to  whid 
utother  whofe  bottom  is  knocked  out,  is  lutd 
adding  fulphur   to  them  when  heated   to 
'Befs,  and  then  melting   them.     VorlessitwiJ 

i  296. 

The  tranfitions  of  this  Ore  into  the  Cupriferoi 
Slver  Ore.ddervc  attention.  ' 


SECOND  FAMILY. 
PURPLE. 
Biai  Kmper  trz  ofWmier.*  Kufper  Itauar  ij 

Combined  with  a  fmall  proponion  ofSuJphifl 
'  .snd  Ids  than  its  own  weight  of  Iron.  ^ 

Its  colour  is  piiiple,  fometimcs  nearly  blue,  C 
-.greenilh  blue;  fometimes  nearly  Copper  red,  1 
^inclining  to  tombac  brown,  or  to  pale  yellow,  1, 
Tcfembling  the  tints  of  hardened  Steel.  Its  iniq 
nal  colour  is  reddiih  yellow,  or  bluift  red,  ti 
-quickly  alters  by  expofure  to  the  air,  becomia 
■duller,  bluer,  or  redder. 

Found  malTrve,    difletninatcd,   overlaying, 
invefting,  or  in  plates  very   rarely  chryHalizei 
and  then  in  an  o^ohfcdral  form  ;    fome  (ay  afl 
.in  quadrangular  prifras  with  diathccdral  pyrif 
raids.* 

Luilre  3.  4.  2.  Metallic. 

Tranfparency  o. 

*  Thoaf^'SuKl  rignifiM  variegated,  yet  T  chufe  to  c 
puiptc,  as  ihl>  it  the  colour  that  chiefly  prevaili  in  ihu  P« 
and  left  it  (hould  be  ccmfaunded  with  the  Pyrites  nriegtfl 
like  a  pidgeon'i  neck  or  peacock's  tail.  * 

t  Hcim.  Naiargerch.  dci  Kupfer.  p  70. 
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IFraiHure  minute  or  perfcftly  CoNCHooiaL, 
inclining  to  llie  Even,  or  Uneven. 
Hardnels  from  6  to  7.  brittle.     Specific  Gra- 
vity of  the  fpeciraeu  2164.  I.eskeO,  was  4,956. 
of  another  which  I  had  from  Lorraine  4,983. 
by  my  trial, 
Streak  reddilh,  and  brighter. 
Effervefces  with  Nitrous  Acid  imparting  to  it  a 
green  colour ;  does  not  immediately  give  a  blue 


tinge  to  Caudic  Vol  Alkali. 

It  deflagrates  with  Nitre.     Its  Specific  Gravity 
and  dfcrvefcence   with  Acids,  prevent  all  pof- 


fibility  of  miftaking  it  for  the  tarniftied  Ores  of 
the  former  Family. 

It  affords  from  40  to  60  per  cent  of  Copper. 
.    Before  the  blow-pipe  it  melts  readily,  without 
fmoke,  vapour,,  or  fmell.  but  is  not  reduced.  To 
Borax  it  gives  a  bright  green  tinge. 

It  is  moft  frequently  mixed  with  Copper  Py- 
rites, or  Vitreous  Copper  Ore- 

THIRD  FAMILY. 

Combined  with  an  inconfiderable  proportion 
•f  Sulphur,  and  fome  proportion  of  Iron. 

BLACK  COPPER  ORE. 

Kt^ftr  Sthwarlze  ofWtmer. 

Its  colour  is   brownilh   black,  or  very  dark 
brown ;  with  fome  (hade  of  Red. 

Found  in  the  Rifts  of  Copper  Pyrites,  or  of 
tbc  grey  Copper  Ore,  in  lumps  or  invefling. 

Lull  re  o. 

Texture 
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Texture  loofe,  friable  and  dufty;  flightlj 
ftainiiig  r!ie  fingers  and  heavy. 

It  diflolves  wiiheffervcfcence  in  Nitrous  Acid^ 
imparting  to  it  a  green  colour.* 

Before  the  blow-pipe  it  melts  with  a  fulphur- 
ous  fmellintoa  flagg  which  imparts  a  green  coJ 
lour  to  Borax.  It  is  with  fome  hefitation  I  at 
lign  tlie  ccKiftituiion  of  this  Ore,  having  no  fpe- 
ciinen  on  which  to  make  any  trial. 

FOURTH  FAMILY. 

Mineralized    by    Sulphor,  w;ith  littlb 
OR  KG  Ikon. 

VITREOUS  COPPER  ORE, 

Kupftr  gleft  dfWtrner. 

Of  tliis,  Werner  diflinguHhes  two  Varieties 
the  Compad  and  the  Foliated- 


FIRST  VARIETV 

Compact. 

Blui(hgrcy,  or  fleel  grey; 
cd  blue  like  poiifhed  fleel. 

Found  maJlive,  diffcminated,  inverting,  ftalact 
tic,  capillary,  or  chryftalized   in  fix  fidcd  fm 
prifras,  or  quairjngular  pyramids,  joined  b 
h.ife.  &c. 

Luftre3.  2.  rarely  i.  Metallic. 

Furture  minute,  conchoiual  or  uneven. 

•  ;Nde.p.»7. 
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Fragments  3.  Streak  brigliter  grey.  Hard- 
nefsfrom4  to  7. 

It  is  {aid  to  be  fomewhat  malleable.*  Specific 
Gravity  per  Gellert  5,565.  Of  a  fpccimen  I 
had  from  Cornwall,  whole  hardnefs  wds  6.  and 
its  fra^ure  minute  conchoid  a  l,  5,452.  Of  ano- 
ther from  Hungary  whole  fradure  was  un- 
tVKVy  and  its  colour  Steel  grey,  4,129. 

Said  to  be  eafily  fullble,  tinges  Borax  green. 
Deflagrates  with  Nitre. 

The  Cornish  Ore  effervefces  with  Nitrous 
Acid,  the  folution  is  green.  It  alfo  immediately 
tinges  Volalkali  blue:  The  Hungarian  Ore 
alfo  effervefced  with,  and  imparted  a  green  colour 
to  Nitrous  Acid,  but  was  not  foon  afted  on  by 
the  Volalkali.  Hence  I  take  the  latter  (as  well 
as  by  reafbn  of  its  lower  Specific  Gravity)  to  con- 
tain more  Sulphur. 

This  feems  to  be  the  grey  Cornifli  Ore  analyfed 
by  Klaproth,  i  Berl.  Beob.  181.  Out  of 
which  he  procured  about  56  per  cent,  of  copper. 
It  loft  not  quite  6  per  cent,  by  calcination,  and 
though  the  true  contents  of  Sulphur  cannot  thus 
be  known,  yet  it  is  plain  it  contained  but  little  of 
it. 

Schefper  imitated  this  Ore  by  projecling 
Sulphur  on  thin  plates  of  Copper  heated  to  rednefs, 
and  then  fufing  the  mafs,  §  29^.  I  alfo  exadly 
imitated  it  by  melting  Copper  with  one- fourth  of 
its  weight  of  Sulphur. 

The  Vitreous  Copper  Ores  of  Siberia  con^ 
tain  a  confiderable  quantity  of  Silver,  and  fome- 
times  alfo  Gold.  To  this  family  may  be  an- 
nexed the  fmall  round  flatted  mallcs  with  a  cen- 
tral protuberance,  found  in  t-lEssi£D,  refcmbling 
pretnfadions. 

*  Herman,  p.  68. 

Vol.  ir.  U  S2C0ND 
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SECOND  VARIETY, 
FOLIATED. 

Its  colour  feetns  to  be  the  fame  as  that  of  the 
firfty  but  darker  and  inclining  to  black: 

ItsHardnefs  from  4  to  5.  ltd  Luftre  2.  Its 
Fradlure  imperfedly  foliated,  in  other  refpedls 
they  agree.  It  is  frequently  accompanied  with 
red  or  brown  Iron  Ochre,  or  Malachite. 

Expofed  to  the  blow-pipe  both  Varieties  eafily 
melt,  and  while  in  fufion  exhibit  a  green  pearl, 
which  on  cooling  is  covered  with  a  brown  coat, 
but  to  Borax  both  communicate  a  green  colour. 

FIFTH  FAMILY, 

Mineralized  by  Sulphur,  with  Reguline 

Antimony,  and  casually  associated 

WITH  Lead  and  Silver. 

GREY  COPPER  ORE. 

Fablerz  of  IVerner.^  A  line  de  Cuivre  Vitreufe  durt^ 

of  Motniet' 

• 

Steel  grey,  approaching  fomeiimes  to  the  Lead 
grey,  and  fometimes  to  the  Iron  black,  afluming 
when  tarn i filed,  the  variegated  colours  of  har- 
dened Steel. 

•  Some  have  improperly  called  this  Fallow  Copper  Ore, 
but  F  A  L  LOW  denotes  in  Englifh  a  pale  reddiih  yeik>w,  like 
that  of  a  half  burnt  brick. 

Found 
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Pound  malTive.  dineminated,  inverting,  dull, 
r  fpecular,  or  cryft<illized  in  triangular  Pyra- 
mids (fddom  perfcfl)  or  iriangular  Tables,  or  in 
"ix  Tided  prifm-,  fmall  or  minute. 

External  Luflre  3.  2.  4.  Internal  2,  3.  1.  4, 
Wetallic  ;  has  much  they  appearance  of  a  grey 
tdfctallic  flag,     Trnnfparency  o. 

Frj^urc,  compact,  generally  unevkn  coarfe 
r  fine  grained,  (ometimes  pafTin^  into  (he  con- 
iHOtDAL,  and  thro"  tliat  into  the  EvtK  :  when 
lOKCHOiDAL  its  Lullre  IS  greated,  when  even 
•aft. 

^Hardnefs?  or  8.  exceeding  brittle.    The  Spe- 

Bftc  Gravity,    of  the  fpecimen  Leskb  O,  2222, 

1  Salzburg,    cleared  as  much  as  puirible 

1  (andflone  but  not  fully  free  from  it  3,782. 

Bf  fully  free  from  it,  I  make  no  doubt  but  it  would 

■feach  4,00.  h  gives  a  dark  grey,  and  fomeiimes  a 

brownifh  red  ftreak. 

It  dcflagmte?  with  Niire. 

Before  the  blow-pipe  it  crackles,  but  at  lafl 
rariicularly  if  afflilcd  by  Borax  melts.*  The 
bead  gives  a  white  fmoke  without  any  particular  ■ 
_JJDell,  does  not  unite  with  Korax,  but  tinges  it 
I'ifh  or  brownifh  red.  See  Encestrom  in 
Jroxsted.  p.  304, 

\  It  is  almoft  always  accompanied  with  Copper 
■jrrites. 

'It  differs    from    the    i,ioht  grey    silvb^ 
llE,   as  the  Silver  Ore  has  lefs  Luflre,    is  nevci 

xular  nor  cryHallized,    its  Fraflure  more  ge*M 

■ally  ivRN,  and  nni  Conchoidal,  and  its  Hard-T 

sno!  fo  great,  and  its  Specific  Gravity  higher. 

't  often  contains  Lead  and  alway.'i  Reguline 
r  as  well  as  Copper  and  Sulphur,    and 

tetimes  Silver. 

•  a  Bergman,  497. 


u  , 
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There  is  3  Vaiiety  however  of  this  Ore  Una 
at  KuKMNiTzin  Hungary  which  coniaiufi  q 
Lead,  bin  only  Regu'.ine  Anrimony,  Coppef 
Silver,  and  a  injall  proponiQii  of  Iron. 

Hence  Klaprotu  chufcs  to  count  it  among  ih 
Silver  Ores,  judging  Lead  to  be  efTcntial  to  lb 
grey  Copper  Ore,  and  calls-  It  GRAUCULxrc 
Yet  a-s  in  its  externdl  Chara^lers,  Colour,  Luflli 
and  Fraflure  it  approacher,  »s  he  fays,  aearer  i 
the  grey  Copper  Ore;FAHLERz)  ihan  to  an; 
Silver  Ore,  and  as  it  contains  much  more  Cof 
per  than  Silver,  I  think  it  fhould  ratlier  be  ^ 
grcgateil  to  ihe  Ores  of  the  former,  than  thpl 
of  the  latlcr.  Id  eJftft  Chevalier  Nauok,  in  tf 
Memoirs  of  Turin  for  1790.  mentions  01 
found  in  the  Valley  of  Lanzo  in  Piedmont 
whofc  chara<;ters  by  his  defcHption  exadVIy  agro 
with  thofe  of  this  grey  Copper  Ore,  iq  which  n 
Lead  exifis  but  only,  by  his  Analyfi;,  29,4  pc 
cent,  of  Copper,  37  of  Reguline  Antimony,  I; 
of  Iron,  4,5  Arfenic,  o.Oz  Silver,  10,6  Sulphui 
and  I  of  Argill. 

Mr.  Klaproth  analyfed  three  Ores  fent  1 
him  under  the  denomination  of  Famlbrz.  I 
that  from  Andreasbkrg  in  the  Hartz,  I 
found  34.  per  cent,  of  Lead,  16  Copper,  16  Re 
Rulus  of  An'imony,  i;^,7i;  Iron,  10  Sutfthui 
2.2:  Silver,  and  1,5  of  Silex.  In  that  frcu 
Kremsitz  in  HuBGARir,  34 per  cent.  Rcgu- 
!us  of  Antimony,  :^  1 ,36  Copper,  14.77  Silvei 
3,3  Iron,  11,5  Sulphur,  and  5  of  Argill. 

In  that  from  Cob  n wall,    49  per  cent-  c 
F-ead,  21  Reg,  of  Antimony,   13,5  Copper,  i.^_ 
Iron,    7  Sulphur,    and  o,;  of  Silex.     This  lal 
may  certain!  *■  be  reckoned  a  Lead  *»te. 

It  were  to  be  wilhcd  (hat  the  external  appcaE 
arces  of  cirh  bad  been  E'ven.  Kirstem  tell 
'us,   i|)at  the  grey  Ore  from  the  Hart^  is  thi 


mgerl 
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iIFahlebz.'  Klaproth  remarks  that  Lead, 
■which  otherwilc  is  perfedly  folublc  in  Nitrous 
V\dd,  is  protcded  trom  it  by  the  Reg,  of  Ami- 
jnony.f  It  lliould  be  obfcrved  that  Reg,  of  An- 
i|imony  is  found  in  all  of  them,  and  mod  proba- 
bly the  great  briiilenefs  of  this  Ore  proceeds  from 
it-  It  (hould  be  alfo  obferved  that  Orei  cannot 
be  always  denominated  Irom  the  moft  abundant 
ingredient  as  fome  fyftematic  writers  would  have 
U3  afPume,  but  r-aiher  from  that  which  is  moft 
profitably  extratfled  from  them.  For  to  imagine 
any  thing  like  perfecl  uniformity  in  the  compo- 
Gnon  of  Metallic  Ores  in  general  is  perfedlly 
viflonaiy- 

A  Detail  of  Mr.  Klaproth's  Analyfia  is  ea- 

ly  expetfled- 
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mineralized  bt  the  muriatic  agio,  J 
Green  Sand  of  PerU' 

Its  colour  is  Grafs  Green;  of  the  confiftence 
of  Sand,  and  when  infpefled  thro'  a  ftrong  lens, 
feems  a  mixture  of  iranfparem  green  particles 
with  Quartz. 

It  is  foluble  in  the  Nitrous  Acid,  and  thefolu- 
liw  is  blue,  but  ftill  more  readily  in  the  Marine 
Acid,  and  the  folution  is  green,  but  it  effcrvefces 
Jhith  neither.  V'olalkalis  alio  diflblve  moft  of 
Hic  Cupreous  matter.  Thrown  on  burning  coals 
it  gives  a  green  and  blue  colour  to  the  flame, 


I  li- 


'   I  ficTgm.  Jottr.  [790,  378. 
1    I   Chym.  Ann.  1790,195. 


which 
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which  diftinguirties  Muriated  Copper  from  othefi 
green  Calcer,  or  Sand  tinged  by  them. 

Dinilled  with  \  itriolic  Acid  !ii  a  Retort,  ta 
which  a  receiver  comaining.  a  folution  of  Sjds 
was  adjpted,  the  Soda  was  found  converted  inttt 
Common  SaU,  which  was  fcieinifically  (cparate^ 
from  the  Glauher.  at  the  fame  time  produced,  bj* 
Mr.  Bebthollet.  Mem.  Par.  i  ;86.  ^6zi 
and  475- 

.  It  contains  about  56  percent,  of  Copper,  i( 
of  M^irine  Acid,  i  of  fixed  Air,  !  2  of  Water,  ani| 
15  of  Si!ex,  The  7  remaining  grains  were  pur< 
Air,  arifing  from  the  calcined  ftate  of  the  Cop'^ 
per. 

Green  ctiprcoQs  fandv  Ores  are  aJfo  found  11 
Sweden,  Germany,  and  Siberia,  but  whetbe 
of  this  Species  is  as  yei  uncertain.  Herman,  p.  54 

Muriated  Copper  has  alfo  been  found  by  Mr 
Bergman  in  the  Green  Mica  defcribed  by  WeR' 
NER.in  his  edition  of  Cronfted, p.  2i7,and  wliici 
Klaphoth  difcovered  to  be  an  ■.  re  of  Uraniie 
It  may  be  difcovered  by  folulion  in  Nitrous  Acid 
and  a  Solution  of  Silver.     See  i  Nofe.  201  1 


SPECIES  V. 

^^^^^LllAlKERALlZED    BY    THE    ArSENICAL    AcID. 

L 


Under  this  head  1  place  three  forts  of  CoppQ 
Ore,  whole  relation  to  each  other  1  do  not  ventuf 
pofitively  to  affert,  as  in  the  two  lafl  the  Adenid 
principle  has  not  as  vet  been  dcmonftratcd. 


oLn 
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OUVE  COPPER  ORE. 

Oliven  erz  of  Werner. 

Its  colour  is  olive  green,  paffing  into  the  leek 
or  darker  green,  feldom  rifing  to  Verdigiis  or  a 
dearer  green. 

Found  for  the  mnft  part  chr)'{lalized  in  com- 
pieffcd  iiexahaJral  pril'ms,  accumulated,  diverg- 
ing, capillary  or  molly,  lomeiimes  into  cubic  or 
quadrangular  tables. 

Luftrc  3.  2.  glalTy.     Tranfparency  4.  3.  i. 

FiaclureiLAT  conckoidal  fometimes vag- 
ing  onihe  filiated,  or  fmal  I  grained  I'Nevkn. 

Hardnefs  from  4  to  7.  Streak  rometimes 
ftraw  coloured,  fotnctimes  olive  green.* 

Klaproth  found  the  prilmatic  Cr}ftals  to 
confift  of  Copper  Mineralized  by  the  Arienical 
Acid,  and  the  Cubic  to  contain  befides  a  little 
Iron.+  For  with  the  blow-pipe  they  gave  out 
an  Arfenical  fmell,  and  on  the  addition  of  Borax 
afforded  Copper,  and  the  Cubic  both  Copper  and 
Iron,  leaving  a  grey  bead. 


E.\RTHV  IRON  SHOT  MOUNTAIN  GREEN. 

Erdigti  riffji  Sehiffig  Kap/er  irvn  »f  Wtrntr, 

Its  colour  is  clear  olive  green,  fometimes  af- 
proachtog  to  the  Canary  green.  ' 

I'uuihI  tualUvc  or  dU]i:ini£iatc<.i> 

•   Bcrgmsii't  Journ.  1791.  jjj. 
\    I    Betl.Bcob.  i5o. 
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Luftre  o.  Tranfparency  o.  Frafture  earthy. 
Hardnefs  4  briitle. 

Some  think  this  a  mixture  of  Mountain  gteen, 
and  Iron  Ochre.    Its  olive  colour  inclines  me  ta  ] 
fufpefl  the  Arfenical  Acid. 

GLASSY  IRON  SHOT  MOUNTAIN  GREEN.  ] 

S(hlackigtr  Kupfer  gnm  *f  Werner. 

Dark  olive  green,  fomeiimes  approadiing  to 
the  leek  green. 

It  is  found  malTive  and  difTeminated. 

Luftre  2.     Tranfparency  o.     fradure  flat  or  I 
minute  conchoidal. 

Hardnels  5,  6.  brittle.    Streak  olive  green. 


SPECIES  VI. 

Mineralized  by  Arsenic. 

WHITE  COPPER.  ORE. 

Weifi  Kupfir  trz  ofWtnur. 

Its  colour  is  Silvery  white,  yet  af^oaching  to  J 
pale  B.-afs  vellow,  or  with  a  fliade  of  green,  tDorc  1 
rarely  to  Tin  white." 

Found  maflive  or  interfocifed. 

Luftre  Metallic  2.  Fraaurc  compaft  chevbn.J 
fmall  and  fine  grained  ;  Ibmclimcs  fccmingly  (x>-  J 
Hated.  Hardnete  from  8  109.  brittle.-^  SpcdfKJ 
Gravity  confiderablc. 

'  Bcfgsuui't  Jouni.  t7&9,  20j7.  Hcimao.  p.  75. 
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It'  is  faid  to  be  one  of  the  rareft  Copper  Ores, 
^^4  Willi  Copper  to  contain  Arfenic,  though  accor- 
^^■bgto  Hoffman  k  does  not  give  an  Arfeoica^ 
^^Eell  when  ftruck  with  Steel.  The  grev  Coppcf 
^^Dre  and  Mifpickel  are  frequently  taken  for  it. 

Before  the  blow-pipe  it  gives  out  a  white  Arfc- 
nical  fmokc,  and  melts  into  a  greyifh  black  flag. 
Widknmav. 

According  to  Henckel  it  contains  40-  per 
cent,  of  Copper  with  Arlenic  and  tron. 

Mineralogifb  have  diftinguiflied  various  Cu- 
priferous compounds  by  other  appellations, 
which,  however,  contain  no  other  Minenlizatioa 
than  the  Ores  already  mentioned,  and  are  redu- 
cible to  them.  Thus  Sbty  Copper  Ore,  or 
Cupriferous  Marlite,  Kupfer  Schtefir  is 
nothing  more  than  Bituminous  Marlitc  accident- 
«Ily  impregnated  with  Copper  Pyrites,  or  Purple, 
or  Vitreous  Copper  Ore,  &c. 

Hepatic  Copper  Ore,  Cupfer  Leber  erz, 
Leber  &lac;  is  a  yellowilh  brown  Iron  flone  im- 
pregnated partly  with  native  Copper,  partly  with 
biick-red  Copper  Ore,  or  the  black  Copper  Ore. 

Pitch  Copper  Ore  1  have  already  mentioned. 

Combustible  Copper  Ore,  Cupfer  brand 
erZt  it  only  bituminous  (hale  or  coal,  impregnat- 
ed with  Copper. 

Brass  Ore,  is  only  a  mixture  of  Copper  Py- 
rites and  Blende. 

Bbli,  Metal  Ore,  is  a  mixture  of  Copper 
and  Tin  Pyrites. 

Lapis  Armsnus,  is  Chalk  or  Gvpfum  itn^ 
pregnated  with  the  blue  Ca be  of  Copper. 

Voii.   n.  X  TuRCtL'Ol&S 
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COPPER. 


Turquoise  is  Ivory  tu^ed  by  the  blue  Ca\x 
of  Copper.  Its  Specific  Gravity  from  11,5  to 
1,908.  It  lofes  its  colour  when  heated.  The 
Copper  may  be  cxtradled  from  it  by  diftUled  Vi- 
ncgiu. 
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_Be  colour  of  Bar  Iron,  when  freih  broken, 
is  pale,  fomcwhai  bluifhgrey. 

Luftre  3.     Tranfparcncy  o.     Fradure  Hack-  j 
ly,  or  Uneven,  aiid  tine  grained.     MalleaWe. 

Hardnefs  from  a  10  g,  of  Steel,  j  i  •  Specific 
Gravity  of  Call  Iron  from  7,2  107,6.  of  Bar 
iron  from  7,6  (o  7,8.  of  Steel,  from  7,78  to 

"    "      The  heavicil  of  each  fort  is  the  beft. 


ffi 


he  Specific  Gravity  of  Calces  of  Iron,  RiNt  . 
^_Uan  iDund  to  be  4,^1.+  when  the  Iron  had 
^fniocd  in  abfolute  weight  32  per  cent-  or  more. 
^^Ryhen  it  gains  lefs,  its  SpeciHc  Gravity  mufl  be 
^^Egher,  and  when  fo  low,  I  imnginc,  it  contain? 
^^Hti  mucli  Water. 

^^P  When  after  Calcination  it  contains  lefs  than 
^^Ht4.  per  cent,  or  Oxygen,  it  is  llrongly  aliraftiblc 
by  the  magnet,  and  more  or  lefs  foluble  in  Ni- 
trous Acid,  inverfely  as  its  proportion  of  Oxy- 
^^«n.     If  it  contains  from  21.  to  28   per  cent.   | 
^^B  is  weakly  magnetic  and  infoluble  in  that  Acid  I 
^^Wtthoui  particular  management.    If  it  coiitains 
^HEbovc  }Q  per  cent,  it  no  longer  obeys  the  magnet 
in  the  ufual  manner  of  prefenting  it,  nor  is  it  afted 
upon  by  the  Nitrous  Acid.    Calres  of  Iron  give  « 
pale  green  glaf?,  with  micrfcofmic  fill.    3  BerL 
Beob.  J4S.  Andalfo  wiih  Bonx,  but  fo  much  the  ; 
more  inclining  to  yellow  a?  they  are  more  '  'xyge- 
nuied.  2BERCM.49S.  The  beft  Iron  is  tint  which  ! 
gains  moft  weight  bv  Calcinition,   or  gives  out  | 
moft  Inlammabb   Air  by  folution  in  S'itiiolic  ] 


I 


f  Rinnnn 


by 

(f.t  (ha  Spicinc  Griviiy  of  Iron  at    9,367!. 


(  i, 


X  t 


Acii 
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Acid,  for  il  coniains  moft  parts  thoroughly  ni( 
ullizcd. 


NATIVE   IRON. 

The  exiftence  of  Native  Iron,  (eems  now 
placed  beyond  the  reach  of  doubt.  The  Icfti- 
iiiony  of  Marcrap,  tranfiniited  tg  us  by  Leu- 
man,  with  refpect  to  that  found  at  EiBENSTOcit 
in  Saxony,  feems  lo  me  fufficient,  that  SpccK 
men  Lehman  aiTures  us  was  both  Malleable  and 
duiflil,  confetiueiitly  in  the  flate  of  Bar  Iron, 
It  hasalfo  been  lately  found  in  the  feme  flaie 
in  the  Mountain  of  Grand  GiLSBRT,  in  Up 
per  Dauphine',  by  Mr.  Gapltier  oss  Cot- 
TES,  as  Mr.  Schreibeh  afTures  us.    41  Roz.  7. 

We  have  alfo  liad  another  late  and  indubitably 
inflance  of  ihe  exiHencc  of  Native  Iron,  on  the 
plains  of  Otcmpa  in  Peru  of  feveral  Tun 
weight,  on  which  the  impreffions  of  men's  hand^ 
and  of  the  claws  of  birds  had  been  found  by 
Don  Rubin  de  Cllis*.  he  imagines  it  to  have 
been  produced  by  fufion ;  if  it  were,  it  is  flii 
the  prodiitftof  Nature,  and  not  of  Art.  Yd 
inuft  own  the  impreffions  made  on  it  fecm  re 
pufjnam  with  the  fuppoliiion  of  this  mode  0 
produftion,  as  ihey  mufl  have  been  midc  while 
Jie  Iron  was  as  yet  foft.  And  if  foftencd  hf 
heat.  M'hat  Animal  cpuIJtlicn  prefsit?  It  fecm 
much  more  natural  to  Cuppofe  iliai  il  origioallj 
corififlert  of  detached  particles  of  Native  Ir« 
colletfitd  in  the  moift  way,  and  hardened  bj 
fubfcquent  deficcation  as  freii«enOy  happeoi  tL 
heaps  of  finery  Cinders  near  forges,  after  ihofi 
hes] 
'  P!iilo),Trai)f»a  1788.  ii,  Ik. 


METALLIC    SUBSTANCES.  IRON.      I57 

heaps  bad  been  long  expofed  to  the  Air,  the 
Eanhy  Matter  which  originally  furrounded  and 
''jrmed  the  Pit  in  which  it  w.is  collected,  being 
f  fubfequcnt  inundations  walhed  away.  What 
IonCelis  calls alhes,  by  which  he  fays  it  is 
auundcd,  is  more  probably  nothing  more  than 
oofc  while  clay. 
JTbc  enormous  Mafs  of  Iron  found  in  Sibb- 
,  by  Pallas,  is  alfo  plainly  a  natural  pro- 
klion,  and  formed  by  depolition  in  the  moilt 
py,  for  no  fuch  Mafs  has  hitherto  btren  (een  in 
E  neighbourhood  of  a  Volcano,  and  if  there  had, 
would  be  infutEcient  to  lead  the  mind  to  any 
ricanic  caufe  in  this  cafe,  as  this  Mafs  is  found 
I  tiie  fuinmit  of  a  mountain,  in  which,  nor  in 
I  vicinity  tor  fome  hundred  ot  m'les,  no  trace 
t  a  Volcano  can  be  difcovcred.  It  i3  Malleable 
__  1  cold,  and  produces  I  nflammaHe  Air,  when 
"treated  witli  Acids,  which  prove  it  not  to  bt  in  a 
calcined  ftate.  The  fubftance  found  in  it,  which 
was  thought  to  be  Glafs,  is  now  known  to  be 
^^yfoUte. 

^Bcalce 
^Htordir 
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CALCINED    STATK, 


MINERALIZED 


tCalces  of  Iron  are  fufceptible  of  three  ftates, 
ntording  to  the  proportion  of  Oxygen  they  may 
juain,  as  already  mentioned,  thofe  comprehend- 
.^fundcr  each  of  tbefe  I  caJl  Tribes,  and  as 
liitrfe  tribes  are  themfclves  fubjed  to  various  ex- 
:rnal  modifications  by  union  or  mixture  with 
itfier  fubftancc  hence  I  diflinguilh  them  into  dif- 

ES. 

Of 
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'  Of  thcfe  ihc  Black,  greyifh  black,  and  bftriflj, 
Igrey  are  moft  Magnetic,  then  tlie  Violet,  then 
■Sie  Briiwnifh  red ;  the  clear  red,  aiid  ydlow^ 
leaft,  or  not  at  all. 

A  flight  jutiponton  of  Oxygen  does  not  prCi 
■vcni  Iron  Irom  being  magnetic  ;  on  the  contrary 
.the  Miijjiiel  iifelf  confifts  of  Oxygenated  Iroi 
'Kordocs  a  fmill  proportion  of  water  or  Sulphui^ 
but  a  large  proportion  of  eitficr  of  fhefc,  or 
Manganefe,  Kcgulus  of  Antimony,  or  ArTcnic, 
weaken  or  deOroy  this  correfpondencc.  Accord- 
ing to  ScHAEFFER  abovc  ij  of  its  weight  of 
Sftrfenic  dtflroys  its  magnetiftn.* 

'FIRST    TRIBE. 
f..  Mineralised  by,  from  15  to  24  pjr  c«ii.  cf 

^'  FtRSr    FAMILY. 

Common  Magnetic  Iron    Srta 

Cmeintr  Magntlifchtr  EJ/mJIem,  rf  ^tn 

Dark  Iron  or  bluifli  grey,  inclining  to  ft« 
Crey,  foraetinics  to  the  Codiineal  red  in  its  fref 
fracture-,  but  ii3  furtiicc  is  generally  brownidj 
blick. 

Fotind   maflive,    or  dilfcminated,    folia 
plodnltr    i-.t  rrvftallized  in  fouf  fidcd  prifmi,  I 
*•  iilar  pyramids  joined  bafe  I 

[filing Oc>o!iffdronH:  or  in  fhoi 
r  ,   ;iir,p  icmiinatcd  with  three  qiu 

ci-intulai  1.KCS,  &:c.  or  in  cubes. 

lAicnial  Luflre,  a.ofthe  Crj-ftaJlized  ;  lnter'4 
nnl  1.  t)f  the  maflne  I  or  1,5  Metallic.  Trani^ 
iJircfKv,  o- 

"  Sduffrf  t  joo. 
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Fraflure.  generally  fine  grained  uneven  or 
[crmgdiate  bctu'ceii  ihat  and  the  fine  grainccf  - 
wcnutDAc,  futnctimcs  plaiu  butimpeifc^lly  oii  ' 
rvcd  foliated  ;    it  prdcnti  initiute  hoc  grained 
'linit  concretions.  ,  i 

.iiardncfs  i'rom  9  to  lo  briltlc.     Specific  Gra-v 
'fy  from  4,2+3  to  4.678  per  taissoK,  or  4,68;j_ 
""  LLERT.  I  found  that  of  l!ic  fpecinien  Lcfke  Ov  ' 
3  which  was  the  purefl,  10  be4,Cyy.  and  o^  , 
foccimcn  z+67  to  be  4,094.     But  that  of  tht?  . 
icimen  2t7owasonly  3.5*7;  and  that  of  the 
len  24OJ  only  3,954;  thefc  were  evidently 
impure.  » 

I:  gives  a  blackifh   grey  flreak,  or  browni(h 
k,  and  briv^bter. 

!oh  of  tlie  Swedish  Ores  are  of  ibis  I'amily  ;,^ 
arc  Magnetic,  and  rather  gain  than  lofe  weight 
ci!d  nation..*' 
The  Magnet  itfclf  belongs  to  this  Family,  and  ■ 
differs  from  other  Ore3  only  in  being  AcnvELr 
as  they  are  paiTiveiy  Magnetic  ;  it  commonly  be- 
trays ibme  tendency  to  the  Oflohjedra!  form. 

Mr.  RfNMA.^   observes,  that  all  the  Magnetic 
Ores  give  red  flioi  Iron,  but  that  this  is  eafily  re- 
medied by  a  fecond  fulion.     It  appears  to  mf  J 
that  ibe  caufc  of  this  quality  is  deducibte  from    . 
the  quantity  of  Oxygen,  which  Iron,  when  too*  a 
[uicKly     fufed,    often     retains ;    Cakes    never 
roughly  unite  with  fublUnces  in  their  fully 
:^c  Hate,  hence  when  Iron  is  much  dilatedyl  , 
r.it  is  in  a  red  or  white  heat,  the  points  ofcon-v< 
^  are  too  (cw,  and  a  divifion  or  lra<^ure  necef-^ilj 
iiy  takes  place.     Sulphur  in  ever  fo  fmall  a 
pit>porilon,  Argill,  or  any  other  foreign  ingre^' 
dicnt  produces  the  faine  effect. 

•  Rinman^  39-4* 
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This  Ore  is  faid  to  afford,  when  in  its  greali 
I  purity,  90  per  cent  of  Iron.*  This  muft  apt 
(furprifiiig,  as  "'e  have  flated  it  to  contain  tro 
J  ig  to  12  per  cent  of  pure  Air,  which  it  mi 
I  lofe  in  the  a(f>  of  Metallization  :  this  lofs  it 
[■■true,  may  be  more  than  compenfated  by  t 
L  quantity  of  carbonic  matter  it  takes  up,  but  ti 
f  high  proportion  of  Iron  is  alfo  incompatifa 
L  with  the  Specific  Gravity  above  dated.  W 
ILenz  flates  its  contents  more  juflly  at  from  t 
p^to  Po  per  cent  of  Iroo. 
[  Before  the  b!ow-pipeii  burns  browner,  and 
F  Borax  gives  a  dark  green  colour. 

TheMoumain  PwmAcHanchb  in  Pero  coi 
iifts  intircly  of  Magnet.  Hift.  Acad.  Paris,  17  71 

SECOND  FAMILY. 
FIBROUS. 

Feferlger  Mognetifihfr  ttftnfitin  ef  KarJItn. 

Its  colour  is  intermediate  between  the  ! 
!  grey  and  biuifli  grey. 

It  was  found  maflive  mixed  with  fen 
I  and  calcareous  particles. 

Luftre   I .  common.     Tranfparency  o. 

Fradure    partly    paralcll,    partly    divcrpng 
[fibrous,  in  the  groTs  inclining  to  (laty,  prefeatti 

partly  fine  and  parily  coarfe  grained  diltinft  c 
f  crctions. 

Hardnefe  6.  brittle.    Specific  Gravity  3,275  I 
IvOiytrial. 

Gives,  a  bhiilh  black  Areak. 


I  Bergm 


.Jo. 


■  179'-  >79- 


Vigoivul 


METALLIC    SUBSTANCES.  IRON.    l6l 

Vigoroufly  attrafts  filings  of  Iron ;  as  this  Ore 
evidently  contains  ftony  matter,  is  not  this  power 
owing   to  the  Fibrous    Texture  of    Iron, 

NEARLY    IN    A    METALLIC  STATE? 

The  only  fpecimen  now  known  is  that  in 
Leske  O.  2461.  difcovered  and  defcribed  by 
K^arsten. 


THIRD  FAMILY. 

/ 

Magnetic  Sand. 

Magnetifcher  Eifen  Sand  of  Werner, 

Its  colour  is  black,  or  greyifli  black  from  a 
-mixture  of  Silicepus,  Gypfeous,  or  Calcareous 
partides.  It  coniifts  of  grains,  fome  fine,  fome 
ooarfe,  and  frequently  of  a  ftrong  or  weak  Metal- 
lic Luftre;  itsFradurc  conchoid  a  l  very  hard, 
and  magnetic. 

Found  in  Italy,  Virginia,  St.  Domingo, 
and  the  East  Indies.  The  fands  hitherto  exa* 
mined  were  infolublein  Acids,  without  particular 
management,  both  before  and  after  calcination.* 

The  Specific  Gravity  of  that  of  Virginia  is 
4,600.  That  of  St.  Dominqo  treated  with  Tar- 
tarin  before  the  blow-pipe  melts  with  effervefcence 
into  a  black  glals,  and  with  microcofmic  Salt 
an  opake  greenilb  Enamel,  hence  I  take  it  to 
cdritain  Silex. 

•  z  Phil.  'IVaiif.  Abridg,  556. 
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SECOND  TRBE. 

MlI.-ERAl-IZED  BV  FROM  24  TO  30  PER  CE»' 
OF  OxVGEN. 

This  Tribe  is  very  (lightly  or  not  at  all  Mag 
wtic,  unlefs  finely  pulverized. 


FIRST  FAMILY. 
SpECiiLAR  Iron  Ore. 

Gemelnfr  Eifin  Glanz  ofWfryur. 

Lighter  dark  lleel-grey,  or  if  tamilKed,  azD) 
blue,  or  gold  jcllow,  or  beautifully  variegatei 
blue  and  red. 

Found  niaffive  or  diilcmlnaied.  orcryftillizci^ 
in  cubes,  either  pcrfeft  or  with  their  folid  angle 
or  edges  iruncated,  or  in  odohxdrons,  or  doub) 
three  llded  pyramids,  or  ijbulnr,  in  flat  hexahX' 
dral  niad'es  tegularly  accumulated  or  implicitet^ 
or  lenticular  in  thin  fharp  plates,  often  ccUulari; 
difpofetl. 

Luftre,  3, 4.     Metallic.     Tranfparency,  o. 

Fradure,  fine  ot  coarfe  grained  unevem,  < 
minute  coNCHoit>AL,  prek-iuing  ^ranuUr,  a 
lumnar,  plain  or  curved  Lamellar  diflindl  concn 
tions,  fgmelimes  inchning  lo  the  broad  striat 
KD,  very  rarely  slaty. 

Hardricfs  Irom  9  lo  10.  Specific  Grsvtt 
from  4.939  to  5,118,  Brisson,  or  5,1 58,  Gbl> 

I  fouiu 
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1  found    that  of  the    fpcuraen    Lebke,   O. 
2512,  to  be   s>i^9-     But  that  of  the  fpecimen 
bO.  2501.  from  lome  vacuities   ariiing  from  its 

■uftuic  was  only  4,793. 

its  ftrcak  is  grcyilh  red,  or  dark  red,  fcldom 
■black. 

All  thofc  of  LeSkf.,  which  I  examined,  were 
flightly  magnetic,   and    redden  when  heated. 

Nitrous  Acid  does  not  artecl  either  this  or  any 
d  the  Famihes  of  this  or  the  next  Tribe.  But 
Marine  Acid,  cfpccially  when  heated,  attacks 
it,  and  acquires  a  liglit  or  deep  Orange  yellow 
colour,  according  to  rhe  proportion  it  has  dif- 
folved.  Its  difficult  foiubiiity  proceeds  in  great 
meafure  from  its  aggregative  affinity. 

The  high  Specific  Gravity  of  this  Ore,  is  very 
remarkable,  and  Ihews  its  particles  muA  be  very 
iotimatcly  united. 

The  blow-pipe  has  but  little  effe-'V  on  it ; 
Sonx  it  gives  an  obfcure  yellow  tinge. 


SECOND  I-AMILV. 
Brown  Hematites. 

Brtiuner  GLifs  kopf  af  JVerntr. 

I^Extern^lIy  brown  or  black,   or  bhiiih  bhck, 
Tdoiii  of  a  iniddle  colour  heiwcm  ihe  ydloiii 

nut  blown  ;  foinelimes  Iridcfcenily  varieJ 
Jatcd  Yellow  and  red.  Internally  nut  browna 
^  Seldom  Stet^I  i;rey  with  hhck  arboriz«ions. 

Found  ira/livc,    invefling  or  incumlwnt,  or  ia,*| 
nodules  of  varioas  lizes,  or  i^lubuUr,  Iwlryoidd^T 
arborcfccnt,    tabular,    ceilufir,  flnlad^itic,    cauH-'' 
form^    or  cryfiallized  in  hollow  fccontlary  fiiarp 
Y  2  aiiglrtJ 
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angled  hexahaedta!  Pyramids,  or  in  Pcniagorial  I 
Pyramids.* 

External  Lurtre  2.  3.  Internal  2.  i.  Coni'rl 
man,  but  Uie  variegated  loiik^  Metallic.  Tranf-«B 
parency  o.  Fracture  delicately  fibrous,  fhdghtl 
curved  or  diverging,  often  prefcnting  fine  ori 
coarfe  iirnined  curved  Inmcllar  diflitict  concretions  | 
turned  outwards.    Fragments  3. 

Hardnefs  from  8  10  10  brittle.     Specific  Gra- 
vity 3,7^9.    Gkllert.    That  of  the  fpecimeaJ 
Lesice  O.  2611,  \r.i3  by  my  trial  3,951. 

Strei!;,  reddilh  or  yeliott-ilh  brown.  Its  pow-J 
d^alfo  red.  Not  Magnetic,  until  calcined.  Be-i 
fore  the  bloiv-pipe  it  blackens,  and  gives  to  Bo- ^ 
rax  a  dark  yellow  tint,  with  fome  effervefccncc.)* 
'ITiis  Ore  has  not  as  yet  been  Analyfed,  but  from  F 
thi:  properties  attributed  to  it  by  3  very  inte[li<J 
gent  obfcr\'er  Mr.  De  La  Peyrouse,  I  am  in-.J 
clined  to  think  it  contains  a  large  proportioo  of  f 
calx  of  Man^anefe.-f  it  alfo  contains  a  uoiablcf 
proportion  of  Argili.J  And  hence  its  tow  Spe- 
cific Gravity  and  the  fmall  proportion  of  Iron  w  I 
cnmparifon  of  the  afore-mentioned  Ores  ii  is  J 
fiid  to  yield,  namely  40  or  45  per  cent,  as  Man-  ' 
ganefc  miifl  deflroy  much  of  it,  by  imparling 
Oxvgen. 

To  this  Family  we  miy  alfo  refer  (he  Iivcr  i 
coloured  Hxmatitcs  fcrtf  10  Mr.  Klaprotii 
irom  <'ornwall^  as  a  Tungftenic  Ore,  bot  j 
which  th.it  able  Analyft  foon  found  to  confiA  of  j 
Iron  aiTociatctl  mth  a  confiderable  proportion  of  I 
Manganefe.     Having  mixed  it  with    its  own  { 

•  Mem.  Peoopol.  1785.  170, 
]  2  Cbvai.  Aiui.  1784.  9i. 
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weight  of  Tartaric,  and  expofed  it  to  a  white 
heat,  he  found  it  did  not  melt,  but  afTumed  a 
dirty  dark  green  colour ;  on  pouring  water  on  this 
he  found  it  vary  its  colours  like  Alkalized  Man- 
gaoefe;  firft  green,  then  violet,  &c.  the  folution 
filtered  and  latyrated  with  Vitriolic  Acid,  became 
crimfon  red,  and  depolited  the  Calx  of  Manga- 
nefe,  the  dark  brown  powder  which  remained 
on  the  filtre  being  walTied,  dried  and  heated  w* 
MaOTetic.  i  Berl.  Beob.  1S7. 

Note.     A  fibrous  texture   is  cflential   to    all 
haematitic  Ores. 


THIRD  FAMILY. 
Compact  Brown  Iron  Stone. 

Dichter  Brawn  Eifcn  Stein  of  H\rncr. 

Mine  defer  bepaiique,   of  the  French. 

Light  or  deep  nut  brown,  or  yellowifti  brown, 
or  tomback  brown  or  brownifh  blacks      Found 

m 

maflive,  diffeminated,  invefting,  flaladitic,  tubu- 
lar, cellular,  nodular,  globular,  arborefcent,  or 
cryftallized  in  Rhombs,  as  fecondary  Cryftals,  &c. 

External  Luftre  cafual.  Internal  Luflre  o.  i- 
Metallic,  or  nearly  fo.     Tranfparency  o. 

Fradlure,  evbn  fometimes  pafling  into  the 
EARTHY  or  fine  grained  uneven,  or  grofs  con- 
choid a  l  when  mixed  with  brown  haematites. 
Fragments  2.  rarely  prefents  columnar  or  lamtl- 
lar  diftinA  concretions. 

Hardnefs  from  6  to  8.  rarely  9.  brittle.  Spe- 
cific Gravity  from  3,4771  to  .3,5027.  Brisson. 
I  found  that  of  thefpecimen  Leske  O.  2591  to  be 
3,551,  and  of  the  fpecimen  O.  2593  to  be  3,753  ; 

but 


I 
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but  this  fpecimen  gave   Fire   with    Steel, 
feemed  to  contain  a  mixture  of  Specular  Ore. 

Streak,  reddifh,   or  yellowiih  dark  brown,  ( 
black. 

When  heaicd  it  blackens  and  becomes  Magi 
tic,  to  Borax  it  gives  a  yetlowifh  or  Olive  gra 
colour. 


FOURTH    FAMILY. 

Brown  Scaly  Iron  Ore. 

Braun   Eifen   ram   of  IV^rmr. 

Eijen  man  of  others. 

Its  colour  is  intermediate  between  the  tomb 
ornui-browii,  and  fteel-grey. 

Generally  found  incumbent  on  other  fofl)l«j 
fometimes    detached,    imperfeiS^ly   rounded 
branchy. 

Luftre  from  i  to  2.  Metallic. 

Frafture    feetns  fine  foliated  or  scAtyJ 
j'afling  into  the  even. 

Fragments  1,  2. 

Hardnefs  from  3  t6  5  briiile  ;     light,  fo  as  ofK 
:cn   tn  float  on  water.     Stain?  ilie  fingers, 
marks  ftron^lv,  feels  fomewhn  untluou?).     Froirf 
jtslighinc!s  fome  have  called  it  Eisen  BlvthV 

Before  the  blow-pipe  it  blackens  and  gives  6 
Borax  a  grccnifh  yellow  colour.  ' 

It  has  oficn  been  miflaken  for  the  Red  Ore  d 
Mangancfe,  from  which  it  differs  in  colour,  L, 
P""^'P'iHy  in  this,  that  this  laA  give?  a  violet  < 
Tcddill)  bruwn  colour  to  Borax. 


mx 
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FIFTH  FAMILY. 

Brown    Iron  Ochre. 

0;kriger  braun  Eifen  Stein  r/  IVirner. 

s  colours  extend  from  the  nut-brown  to  the  | 
Ochre  yellow,  and  Orange. 

Found  maflive  and  diilcininaled. 

Tratifparency  o. 

Luftre  o. 

Fra<;ture  earthy. 

Hardnefs  t'rom  3  to  4.  Strongly  rtains  tlie 
fingers.  , 

Yellow  Ochre  (lightly  heated  reddens.     Before  , 
the  blow-pipe  it  blackens  and  gives  Borax  a  yd- 
loH'iih  or  olive-green  colour. 

The  yellow  contains  about  39  per  cent,  of 
Oxygen,  of  which  it  lofes  part  by  heat  and  then 
reddens ;  the  brown  only  belongs  to  this  Tribe. 
The  earth  cilled  Umber  Vol.  ift.  p.  197.  is  of- 

Es  Family,    as  it  frequently  contains  33  « 
of  Iron. 
SIXTH    FAMILY, 
Black  Ikon  Stone. 
kwartz  EJfen  Stein    cf  ff^eragr. 
>ur  i*;  intermediate  between  the  Steel-  \ 
grey,  and  bluilli-black. 

Found  Amorphou<i,  Nodular,  Coralliform. 
Luftre  I.  a.Scmi-Mctallic'jr  MclalHc.  Ttanf- 
parency  0. 

FiJ'-^urc 
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Fradlure  flat  conchoidal,  paffing  into  the 
EVEN,  or  fine  grained  uneven  ;  fometimes 
(hews  curved  lamellar  diftindl  concretions  turned 
outwards. 

Fragments  3. 

Hardnefe  from  6  to  7.  brittle.  Heavy.  Its 
ftreak  brighter. 

Mr.  Werner  has  lately  diftinguiftied  it  from 
the  Compaft  Grey  Manganefe  with  which  it  was 
ufually  clafled.  It  probably  contains  much  of 
that  Semi-Metal.  Lentz  adds,  that  it  is  exceed- 
ingly fufible,  and  gives  good  Iron,  but  is  apt  to 
corrode  the  walls  of  the  Furnace. 


THIRD     TRIBE. 

Mineralized  uy  from  29  to  36  per  cent. 

of  oxvgkn. 

Thefc  Ores  blacken  and  often  become  Magne- 
tic by  digellion  in  Caullic  Volalkali.  Mem.  Par. 
1788.380. 


FIRST     FAMILY. 

RkD    H/LMATITILS. 
RitkcrGhifshpf^  cr  Fujc'rii^cr  r:th  E:fen ftehi  oflVermr. 

Brownilh  red,  or  between  that  and  ftcel-grey  ; 
fometimes  inclining  to  the  one  and  fometimes  to 
the  other. 

Found  malTive,  dilfeminateJ,  nodular,  botryoi- 
ca!,  tabular,  cellular,  tubular,  Lind  ftahflitic. 

External  Luftre  calli:;!  2.  Internal  1,5  Metal- 
lic, or  Semi-Metallic.     Tranfparency  o. 

Frafture 
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Fraiflure  coarfe  or  fine  fibrous  fometimcs 
irallei,  but  cummon'y  ftcUularor  merely  dittrg- 
/  ani  prefenting  ihick  or  thin  Columnar,  and 
ftcn  thick  or  thin  curved  Lamellar,  lometimes 
jcular  ditlind  Concretions. 
Fiagmcnrs  Specular,  or  Cuneiform,  or  Amor- 
phous 3. 

Hardnefs  from  9  to  10,  brittle.  Specific  Gravity 
4,898.  Brissov.  4,74  Gkllert.  I  found  that 
ot  the  fpe-iimcn  Lbskb  O.  2541-  to  be  ^,0Qj. 
Strtak  Biood  Red. 

Before  the  blow-pipe  it  becomes  fomewliat 
darker  ;  to  Birax  it  gives  a  yellowidi  olive  green 
tinge. 

This  Ore  oOen  cnnt:uns  befides  a  portion  of 
nganefc,  j  Urge  proportion  of  Argill,  which 
s  the  Iron  it  affords  Redshort.  That  of 
Bkollbn,  near  L\"te.  berg,  in  t'td  Hartz, 
has  fru-ni  by  Mr.  Gmfi  in  to  contain  8  pt-r  crnt.  I 
fArgi'I,  anil  affords  abjut  So  ot  Iron,    i  Chym.  * 

^-  1793-  387-  .     ,      ^ 

Baron  Born  amires  us  it  is  often  mixed  with 
Calcareous  Earth,  and  then  cffervclces  with 
Acids.  2  Raab.  287. 

The  Baron  and  2  Bbkgman,  434.  alio  men- 
tion a  VELLow  HAM -iTiTES,  which,  hc  la\s, 
difllers  firom  this  only  in  prefenting  a  yellow 
powder  when  pulverized.     2  Kaab.  288. 
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SECOND  FAMILV. 
Compact  Red  Iron  Stone.. 

Dif^fT  rtti  tijtnfitm  ifW<ner. 

rts  colopr  is  intermediate  bet\sccn  llic  broVi 
ifh  Rciland  Steel  Grey  ;  fometiin.'s  jJirlicipatir 
more  ct  ihe  tormcr,  but  more  generally  of  t] 
latter;  rarely  pafliog  intQ  the  Blood  Red. 

Found  mallive,  dilleminatcJ,  or  rounded,  n 
dular,  celluiar,  coJuiTinar,  ftalaifliric,  rarely  Tpect 
lar  or  chrydalized  in  iuidi:)le-tized  tubes,  tmpli 
cated  in  each  oilier  or  in  tctral.iedral.  or  acui 
ang'cd  3  fided.  or  6  fided  p,ramidsi  the  lurfai 
of  (he  pyrami/is  rough  and  dull,  they  fcem  to  1 
fecondar. ,  the  cu'jcs  Jinootli. 

In  ernai  Luftre  i.  o.     Tranlparcncy  o. 

Fr  i5tu,e  either  "^vfin  or  uNKVKtJ,  ind  tli( 
o'ien  palTing into  thefl.v:y.or  coNCHt^iDAL,  fcan 
ever  prelents  lirparate  columnar  concretions. 

Fragments  from  %  to  3. 

Haivlncls  I'lom  7  to  9.  briitle.  Sijecific  Gi»vif 
,i>5^3  lieforc  abforplion  of  water,  and  afl< 
abfoipiion  3,528  per  Briseon  ;  fuppoling  U  I 
be  what  hecatis  h^^matitf.  terrelse.  froun 
th..t  of  the  Specimen  of  Lkeke  O.    1532.  tot 

Sire.ik  Blood  Red,  and  ftains  the  fingers. 

Before  the  blow-pipe  it  blackens,  and  to  Bora 
gives  a  >eUo"iili  olive  green  tinge. 

On  FiCHTEi.BERc  in  Baykiutu,  it  B  foi 
in  3,  4,  5,  fi  and  7  fidcd  columns,  nearly  as  Bafa! 

CX'  this  Corr  is  the  Lakcashire  Ore,(ba» 

times  u(bd  at  Cakr^n  in  Scotland.    Exta 

nnO 
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nally  it  is  invefted  with  a  rofy  F  cd  Ochre  3  inter- 
nally, its  colour  is  purj^lifli  grey. 

Found  niaffive,  cavernous,  and  rifty. 

Luftre  I.  or  1,5,  Semi-Metallic,  vith  fomc  di(- 
perfed  particles  of  a  more  perfeA  Metallic  Luftre. 

FraAure  .uneven,  partly  even,  or  pafTinginto 
the  imperfeA  covchc  idal. 

Hardnels  8.  Specific  Gravity  3,760.  Streak 
fflood  Red.     Gives  no  fmell  when  breathed  on. 


THIRD  F.\MILY. 
Red  Ochre. 

Ockriger  roth  EifenJIcin  oflV^meTy  «r  rother  Eifen  Ocisr^ 

Its  colour  Blood  Red,  more  or  lefs  darlci 

It  is  found  Sametinies  loole,  {bmetiine&  in- 
durated* 

Luftre  o. 

Fradiare  baRtmy,  fometimes  flaty. 

Hardnefs  from:  3  to  4.  brittle,  rarely  r«  ftains 
the  fingecs.  Heated,  it  blackens.  It  does  not 
effervefce  widi  Acids  unlefs  mixed  with  mild 
Calx  as  it  often  is  in  England. 

Rs!DDLe.(Roihrl)  differs  but  little  Trom  fbroe 
Varieties  of  this.  It  has  been  deicribed  in  my  firft 
Volume,  among  the  Calorific  earths  of  the  Argil- 
bceous  Genus. 
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FOURTH  FAMILY. 
Red  Scaly  Iron  Ore. 

R'}ther  E'lfen-ram  ojWermr. 

Its  colour  is  intermediate  between  the  Mort- 
dore  or  cherry  Red,  and  dark  Steel  giry ;  fome- 
limes  inclining  more  to  the  one,  and  iometimes 
to  the  other;  fomctimes  difcovcring  fiiadcs  of 
Red,  fomctimes  fully  Red,  or  browniih  l\cd. 

Found  rarely  in  folitar)'  maffes,  or  diirem^inaicd  ; 
more  geneially  incumbent,  and  adhering  to  other 
FoOils,  particularly  Iron  Ores. 

Luftre  1.  2.  filky  inclining  to  the  MctalCc 
Tranfparency  o. 

Fra<flurc  curved  FOLIATED,  or  fcalj- with  fine 
grained  diftinft  concretions. 

Fragments  o. 

Hardnefs  from  3  to  4.  brittle.    Heavy. 

Feels  fomeu hat  un<ftuous.  Stains  the  fingers. 
Reddens  when  liMted,  but  before  the  b]ow-j«pe 
it  blackens  and  gives  Rorax  an  olive  green  tii^e. 
It  is  diftinguifhable  from  the  brown  fcaly  Ore  by 
iis  colour,  lullre  and  weight.  To  Karstkmwc 
owe  the  defcriprion  of  borh. 

WiEGLEB  nnalyfed  an  Ore,  which  by  thede- 
ftri])tion  fcems  10  be  this  but  impaded  iit 
Coal,  and  found  it  to  contain  62,5  Carbon,  and 
17,5  Calx  of  Iron.  2  Chym  Ann.  ij/Sg.  299.* 
Yet  Baron  BoRNaiTurcs  us  that  this  Ore  is  a 
Calx  of  Manganefc,     2Raab.  289. 

I  had  not  enough  of  it  for  examination.  Tta' 
Coal  feems  foreign  to  it. 


*  Sc«  alfo  RtaauL  §.57.  10. 
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FOURTH  TRIBE. 

Calces  op  Iron  mixed  with   a   hotablb 

Proportion  of  Clay. 

ARGILLACEOUS  IRON  ORES. 

t^IRST  FAMILY. 
Upland  Argillaceous  Iron  Ore. 

FIRST  VARIETY. 
Common  Argillaceous  Iron  Stone* 

Gemenier  thonar tiger  Eifenjlein  of  Werner. 

Its  colour  is  ftcel  or  reddifli  or  yellowifli 
grey,  or  yellowifli  and  dark  nut  brown,  or  black- 
ifli  brown,  or  dark  brick  red,  or  dark  Ochre 
yellow.  The  grey  becomes  blacker  by  expofure 
to  the  air. 

Found  mallive,  diiTeminated,  cellular,  and  in 
petrified  foreign  forms,  rarely  oftohaedral,  and 
then  a  fecondary  Cryftal.  The  furface  often 
uneven  and  bunchy. 

Luftre  o.     Tranfparency  o. 
.  Fracture,      compact     kven,     uneven,    or 
grofs  coNCHoiDAL  lomctimcs  fpliijtery,  or  flaty. 

Fragments  o,  z. 

Hardnefs 
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Harci'nefs  from  3   to  4.  Sometimes  6  or  7. 

S]  ecific  Gravity  of  the  ipecimen  Leske  O* 
2651,  was  21936.  Of  the  fpccimcn  <».  2647. 
was  2,692.  But  the  Inlh  and  Scotch  Ores  am 
heavier. 

Before  the  blow-pipe  it  blackens,  and  to  Bora] 
gives  -n  Olive  gicen,  but  blackjTi  glafs. 

The  lofier  a..[.cies  to  the  tonaue ;  feels  dry.  It 
gives  a  redilifti  yct'ow  i^eak,  and  a  ftrong  earthy 
Imell  when  breatded  on. 

On  an  Oie  of  this  kind  the  celebra:ed  Ton 
Fourdeiies  of  Carron  in  Scotland  arc  princi- 
pally fcun^'ed.  Of  which,  as  Mr.  Jars  giva 
no  particu'ar  atcount,  iho'  he  lays  that  in  ftU  hi) 
travels  he  n.et  none  like  it.*  I  hc'pe  a  deuiled 
defcription  will  not  be  unacceptable. 

Its  colour  IS  partly  light,  partly  dar'  smisB 
GREY,  fome  fpecimens  are  alio  of  a  light,  or 
whitifh  purple  externally,  but  internally  dark 
Ochre  yellow. 

It  is  found  in  maffes  apparently  thick  flaly, 
and  1.1  Nodu'es,  in  ;in  adjacent  Coal  Nlme  d 
which  it  fom  times  forms  thereof. 

Luflrc  o.    1.     Tranlparency  o. 

Crofsfradure  Comp.ttft,  LIwkvbw,  or  impart 
fefliy  conchoiDal.  Icngiludinid,  Eveh. 

Fragments  z. 

Hardnefs  from  5  to  6.  Specific  Gravity  of  the 
light  grey,  found  by  Dr.  Rothebam,  befbrtf 
ca'cination  3,434  alter  calcinat'on  3>6j2  Of  ih« 
dark  grey,  beiore  calcination  3,205.  after  calci- 
oatioa  4,190.  Of  the  ^eLowiHi,  before  calcinstum 

Streak  of  the  light  grey,  »ark  red, 

yeilowiflj,   YELLOW. 


•  Voy,  MetalU  271. 
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Give  out  no  ftnell  wbca  breatlitJon.  Thei'c 
afford  ablaut  30  per  cent,  of  Call  Iron 

T'<ie  Ore  of  Aringa  inihe  CounEv  of  Pos- 
coMiiioN  whichif  duly  attended  to  might  be  ren- 
dered equally  a  ivan:  ige.>u3,  much  rdciubles  the 
dark  grey  1','iscimens  above  mentioned. 

Iist.oiour  is  greyifh  black,  but  exrernally  it  is 
cm-c:ed  with  a  rind,  partiv  pale  yellowini,  and 
partly  reddilh  brown  Found  maffive,  frequently 
in  quadrangular  forms. 

Lullre  o.     Tranlparency  o. 

Fracture  fine  splintry,  or  pafllng  into  the 
impcrfedly  conchuidal. 

Fragments  3. 

Hardneis  7.  Specific  Gravity  before  calcination 
3,471.  after  calcination  3,6a6.  by  my  trial.  My 
experiment's  were  however  made  but  on  one  fpc- 
cimen  in  eadi  {late, 

Oi  t'lis  l<.rr  alio  we  may  reckon  the  Tr a p- 
rosB  Ore  ufed  even  in  Sweden,  of  which  tlit 
whole  ivluujiain  of  Tabbrg  is  fiid  to  confifi. 
By  Chivalikr  Namon's  account  it  is  a  trap 
over  loided  With  Iron,  of  which  it  affords  about 
14  per  cent.* 

lis  colour  is  greyilh  black. 

Ljftre,  0. 

FraifVuie  compai5>,  fine  grnined  uneve*:. 

Hardnefs  from  7  to  a,  gives  an  earthy  fmell 
when  breathed  oa,     a  BEacMAN   Jour.  i7«9, 

200V 

'Ihefe  Argillaceous  Ore?  give  the  moft  traiJlable 
Iron  for  all  purpofcs,  iho'  not  in  the  groaieft 
abuitdance,  feldom  more  than  30  per  cent 


•  Beignun  will  a-,  tSat 
H  ftt  cm  of  Iron. 


Trap,   01  BkTalt cottnia 
To 
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To  this  we  may  annex,  ai  leafi  as  a  fub-varicty, 
die  whitilh  Argillaceous  Iron  Ore  dcfcribcd  by 
RtNHAH  in  tfie  Mem.  ofStockh.  fc»r  1754.  p- 
497- 

Its  colour  is  yellowifh  white,  has  the  appeir- 
ance  of  a  Marl,  doei  not  dilfuli.'  nor  become 
vifcid  with  water,  nor  diHt)ive  in  acids ;  hardens 
when  heated.  Its  Specific  Griviiy  3,451.  and 
affords  4.0  per  cent  of  Iron,  and  14  ot'  Zinc. 

The  white  Argillaceous  Ore  mentioned  by 
HaC(Iuet*,  found  near  Smollna  is  probably 
of  this  fort. 


SECOND  VARIETY. 

GOLOMNAIl,    OH  SCAMPORM    IRON  ORE. 
Slaiglitii  ihoMrl'grr  Eiftnjitm  »J  Wtnar. 

Dark  brownifh  rod,  or  interm'jdia»e  between 
that  and  the  blood,  flefh.  and  cherry  red,  formed 
of  flcndcr,  rarely  thick  columns  adhering  to  cadi 
other,  but  eafily  feparable,  commonly  incuf- 
ynicd,  their  furface  lough- 

Luflre  o.    Tranfparency  o- 

Fra(5ture  even,  or  eartht,  inclining  to  the 
minute  coNCHciDAL, 

Hardncfs  from  4  to  5  brittle.  Sfreak  dark  rod- 
Slighlly  ftains  the  fingers.  Strongly  adheres  10 
ibc  tongue.  Sounds  hollow  wbcii  Struck,  feds 
dry. 

Before  the  blow-pipe  it  blackctw,  with  Bcraxh 
cffOTcfix^^,  giving  it  an  oUve-grcen  and  Haddfc 


■  sCfcyiB.  Ann.  x-i*^.  no. 


tinge. 
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linge.     Both  thefe  Varieties  frequently  give  50 

rr  cent,  of  Iron.    I  fuppofe  the  weight  is  con- 
ered  after  Calcination. 


THIRD  VARIETY. 


■ 


(M/ffrformig  korniger  thonartiger  Eifen  Stein    of 

Karfitn,   fir  Korniger  Thonarliger  Eiftn  Stein 

of  Werner. 


Its  colour  is  dark  brownilh-red,  or  reddifti- 
brown,  or  pafling  into  the  yellowifli-brown,  or 
Steel-^rey,  or  greenifti-black. 

It  IS  mund  maflive,  or  in  petrifa<5lions,  com- 
monly lenticular. 

Luftre  1,5.  2.  Semi-metallic,  or  metallic. 

Fraiiure,  even,  uneven  or  Splintery,  or 
thin  SLATY. 

Fragments  I. 

It  confitls  of  fmali  or  minute  dit\inA  grantllar 
concretions. 

Hardnefs  5.  rarely  g,  briiile. 

Specific  Gravity  of  the  fpecimen  0.  2655.  is 
2,673  ^'y  "ly  "iai-  It  gives  Fire  with  Steel,  and 
its  Luflre  is  2.  It  is  faid  to  afford  from  30  to 
36  per  cent,  of  Iron,  which  I  think  inconiiftent 
Willi  it3  Specific  Gravity,  unlefs  its  weight  after 

Eination,  be  the  ground  of  the  calculation,  and 
J  have  not  tried. 


LVoL.  II.  A  a  FOURTH 


I7S     MKTALLIO  8UBSTiUi6A8« 


1?0URTH  VARIETV. 

Extaiiatty»  yellowifh  brown,  internallx  Jitt- 
er, it  has  a  kernel,  whofe  colour  is  moiftly  Ochre 
yellow. 

Its  form  is  generally  that  of  a  rounded  knob, 
'''  or  approaching  more  or  lefs  to  the  kidney  form, 
fddom  quadrangular;  the  furface  generally  fouled 
with  earth. 

Luftre  of  the  external  rind,  2.  Metallic.  Of 
the  kernel,  which  is  fometimes  loofe,  6. 

FraAure  of  the  exlernal  rind  even,  or  fine 
SPLINTERY,  of  the  interior  fine  earthy. 

Externally  it  prefents  one  or  more  curved  la- 
mellar concentric  concretions ;  the  kernel  none. 

Hardnefs  from  4  to  7.  brittle.     Heavy. 

Streak  liglit  yellowifii  brown,  commonly 
brighter. 

FIFTH  VARIETY. 

PISIFORM,    OR  GRANULAR  IRON  ORE. 

Boinerz  of  JVemer. 

Its  colour  is  generally  brown,  or  dark  yel- 
lowifh,  and  blackifh  brown,  rarely  reddifli  brown, 
or  ochre  yellow.  Occurs  in  rounded  mafles  or 
grains,  from  the  fize  of  a  pea  to  that  of  a  nut, 
with  a  rough  furface. 

External 
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I 

^^■^ External  luftre  cifual.     Internal   i.,i,s-  o- 

^^FTnnfpareacy  o. 

^^     Fraflure,  even,  earthv,  or  flat  conchoi- 

DAL. 

Fragments  z.  prefents  conceniric  lamdlar  dif- 
lioft  concretions. 

Hardncfs  from  s  to  6.  brittle. 

Streak,  yellowifh  brown.  Of  thi<;  fort  is  the 
Oolitic  Ore  found  at  Creusot,  near  Mount 
Cen«.  It  is  faid  to  contain  50  per  cent,  ot  Lalx, 
20  Argill,  and  30  of  Iron.  30  Roz.  Journal.  63. 


SECOND  FAMILY. 
Lowland  Iron  Ore. 


kCalx  of  Iron  mixed  with  a  notahle  proportion 
chy,  and  alfo  with  Phofpiiorated  Iron- 
Though  the  compound  of  Phofphorus  or  its 
^wid  and  Iron,  called  siderite.  (which  was  at 
firft  miftaken  for  a  peculiar  Semi  Metal],  be  not 
found  in  nature  feparate  from  odier  ferruginous 
Ores,  yet  as  the  Ores  of  the  Family  we  now 
b'eat  of,  poflefs  certain  peculi.ir  properties  de- 
hved  from  the  prefence  of  this  compound,  which 
T  intimately  mixed  with  them,  it  will  be  proper 
i  the  omfet  to  give  fome  account  of  it. 


Of  SIDERHE. 

Iron  in   a  reguline  (late  united  to  phofpho- 
IB  is  called  sideritf, 
I  Its  colour  is  dark  (led  grey. 
\  JLuflre  2.  Metallic. 

A  a  a  Tranfps- 
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Tranfparency  o. 

Fra<;tiire,  tint;  grained  uneven  witll    rniniite 
difttn(5t  vraiiular  concretions,  rarely  striatei*. 

Hardncfs  J.  vcrybrittlc. 

Specific  Gravity  from  6,7  to  6,.  1 . 

Fuliblc  in  a  I'omewhat  higher  heat  than  Silver,  I 
or  Copper.  I 

It  IS  not  Magnetic  till  pulverifcd,  and  then  I 
only  in  a  (light  degree.  I 

Eafily  unites  to  Iron,  renders  it  more  fofiHrfl 
and  cold  ftiort.  f 

It  is  very  difficultly  and  fparingly  fotuble  in  I 
Acids.  I 

When  immerfed  in  a  folution  of  Gold,  it! 
flighily  precipitates  the  Gold  in  its  Metallic  form.  I 
3  Bercm.  477. 


SIDERITIC  CALX. 

This  confifls  of  Calx  of  Iron  united  to  Pbof-I 
phoric  Acid. 

Its  colour  is  dull  white. 

Soluble  in  1 500  times  its  weight  of  Water. 

Soluble  alfo  in  concentnted  Acids,  and  prcci-l 
piiable  from  them  by  Water;  gelaiinates  «iththta 
Vitriolic  and  Marine  Acids ;  predpitaHc  BLon 
by  Prulliaii  Alkali.  1  Chym-  Ann.  1790.  136-      ■ 

It  unites  both  to  V'olatil  and  Fixed  AlkalJsJ 
and  is  precipiiable  by  them  White,  from  iilT 
folution  in  Acid'. 

Before  the  blow-pipe  it  15  fufible,  and  to  1 
ra)i  civc3.i  brown  tmce.  3  I^krcm.  iil?. 

ScHEELK  dccompofcd  this  Calx,  by  irituratii^^ 

one  part  of  ii  with  two  of  Tartarih,  attdfbuf^ 

of  Water,  boiling  the  mixture  for  two  minuits 

The  fotutiDn  became  yellow,  and  dcpofited  ihi 

Calx] 
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Calx  of  Iron  on  iht:  Fiitrc.  Tho  filtered  folu- 
tion  contain--d  an  cxcefsof  Alkali  wliich  he  neu- 
tralized with  Nitrous  Acid,  and  thus  obtained  a 
further  precipitate  of  Ircn-  Healing  the  filtered 
Iblution  to  cxpell  the  fixed  air,  and  letting  fall 
Ifcw  drops  of  Lime  Water,  he  obfcrved  a  uhite 
ecipitate.  Having  thjs  aflured  himfclf  of  the 
cfcr.ce  of  the  Plicfphoric  Acid,  lie  deconi- 
pfed  the  I'liofphorateri  Alkali  by  dropping  into 
'l  folutionthat  of  Mtia\-d  Mercury,  and  as  this 

ift  cmtains  an  excels  of  Acid,  (which  confe- 

quently  held  fome  Phofphorated  Mercury  In  fo- 
lution)  he  faturjted  that  excefs  by  Tartarin. 
The  Phofphorated  i^Jercurv  thus  precipitated, 
^^fc  edulcorated,  dried,  and  mixed  with  three 
^^pci  ih  weight  of  Charcoal,  and  by  dillillation 
^Hnained,  firft  Mercury,  and  in  an  hour  after 
^rhofphorus*. 

Hassenpraz  decoinpofes  the  Sideritic  Calx 
by  boihng  it  in  a  fulutioii  of  mild  Volalkali, 
'Tiers  the  folution,  adds  ;:n  excefs  of  Alkali, 
^porates  and  difiills  the  remaining  Salt  with 
"wdercd  Charcoal,  and  ihus  obtains  a  Phof- 
lorus-}-. 
|;To  cxiraif>  llie  Sideritic  Calx  from  cold  ftiort 
,  by  means  of  the  Vitriolic  Acid,  the  foUi- 
fliouid  be  made  wiihout  heat,  and  after  fil- 
tration, largely  diluted.  The  Crtlx  fiowly  preci- 
pitates f»r  one  or  two  days.  To  obtain  it  more 
uickly,  the  Iron  (hodJ  be  rapidly  diflblved  io 
^rous  Acid,  and  evaporated  to  drynefs.  The 
Ux  of  Iron  will  thus  bfcomc  infoluble  in  this 
nd,  and  a  frefh  portion  added  will  take  up  only 
iSidcriiic  Calx. 


•  2  CSyat  A<in.  1785.  jio, 
Y  33  R«t.  Joutn.  30S. 


.  If  to  this  -f()IutioOiL  only  fo  inndi  AlkaU  bs 
added  as  fatprates  the'Nitrous  Acid»  dip  SUtM» 
Calx  will  -be  precipitated,  but  if  an  axods  at 
£xcd  or  Volalkali  be  added  the  Sideritie  O^ 
will  fc  decompofed  iit  proportion  to  that  exoeu, 
and  die  Calx  of  IrOa  vill  w  predpitMed.  See 
poft^,  266. 

I  now  return  to  the  Lowland  Ores. 


FIRST  VARIETY, 

MEADOW   LOWLAND  ORB. 
J-f-'tefenen.  cf  iVtrner.  » 

This  is  fo  called  beciufc  it  is  found  a  few  feet 
under  the  furface  of  Lcwland  Meadows. 

Its  colour  is  brown,  or  between  the  dark 
blackifh  and  the  yellovvifh  brown,  both  colours 
often  meet  in  the  fame  fpecimen,  one  iniide, 
the  other  outfidc.  In  the  Rifts  it  is  partly  Wuifli 
black  and  partly  Steel  grey.  The  earths  incum- 
bent on  it,  often  beftow  t^ir  own  tinge  to  it. 

Found  maflive,  in  lumps  of  various  fizes,  and 
often  perforated 

Its  Luftre  is  variable,  commonly  more  glafly 
externally,  than  internally  where  it  is  moftly  dull. 

Whatever  Luflre  it  has  is  of  the  common 
kind. 

Fraifttire,  comf^aifl,  generally  minute  con- 
choid a  l,  or  EARTHY,  fomctimes  even,  or  fine 
jtrained  tkevpn,  often  all  in  the  fame  mafs. 
The  Conciioidal  is  'oi'tener  met  in  the  dark  and 
gloffy,  thL'  Earthy  in  the  light  coloured  and  dul- 
ler parts. 

Hardne^, 
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Hardnefs,  4.  3.  5.  brittle,  moderately  heavy; 
Streak,  yellowifti  brown. 

It  fometimes  yields  from  32  to  38  per  cent,  of 
Iron. 


SECOND  VARIETY. 

m 

SWAMPY    IRON   ORE. 

Sumlferz  of  JVerner, 

Dark  yellowilh  brown,  or  dark  nut  brown, 
nearly  black. 

Found  in  Amorphous  lumps  or  grains,  moftly 
perforated  or  corroded  and  mixed  with  Sand. 

Luftre  o.  where  die  colour  is  lighted,  i.  1,5. 
where  darkeft. 

Frafture,  compaft  earthy,  or  pafling  into 
fine  "grained  uneven,   or,   tho*  rarely,    into  the 

CONCHOIDAL. 

Hardnefs  from  3  to  4.  brittle.  The  Specific 
Gravity  of  the  fpecimen  O  2662.  is  2,944* 

It  often  contains  36  per  cent,  of  Iron.  Rin- 
MAN.  $.  65.  k.  7.  %nd  Muller.  i,  Chym. 
Ann.  1795.  3/0-  Streak,  light  yellowilh  brown. 
Generally  found  under  water. 


THIRD  VARIETY, 

MORASSY    IRON   ORE. 

Morajlerz  cf  PFerrter. 

Light  yellowilh  brown,    or  approaching  to 
Ochre  yellow. 

Found 
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Found  loofe  and  earthy,  or  in  perforated] 
lumps,  or  crufls. 

Luftre  o. 

Fraflure  earthy,  friable,  not  remarkably^ 
heavy.    Stains  the  fingers. 

Hardnefs,  3. 

An  Ore  of  this,  or  die  former  variety  in  Fin-- 
LAND  contains  alfo  Plumbago,  Sulphur,  and! 
Zinc.  perAcAHDZjt.  2  Chym.  Ann.  1789.  280.. 

SPECIES  III. 
MINERALIZED  bv  CARBON. 


rLOMBAGINOUS,   OR   MIGACEOOS    IRON   ORE. 
£ift-n  Glimmer  of  Werner. 

1(9  colour  is  bright  Iron  grey,  fometimcs  MuJ 
i(h  grey,  nearly  black.  \ 

Found  in  Amorphous  mafles,  or  invefling,  orJ 
difleminated,  or  cryftalUzed,  generally  in  thtnl 
fmall,  or  minute  hexahxdral  lamella:,  and  m| 
botryoidal  groups.  • 

Luflre  2.  3.  Metallic. 

Tranfparency   o.     yet   the   finale  fcaica  ; 
fomewhat   Tranfparent,  and    tranfmil  a  reddifll 
light. 

Fradture,  foliated  generally  curved, 
times  plain,  or  slaty,  prefents  thick  or  thio.fl 
coarfc  or  fine,  broad  or  narrow,  diftinrt  lameUarJ 
concretions,  rarely  granular ;  fometimes  none. 

Hardnefs  from  5  to  7.  britde. 

Specific  Gravity  of  the  fpecimcn  O.  25I7.  i 
5,070.    Of  ihc fpecimen O.  4518,  154,500.1" 
ffiat  of  die  fpecimcn  O.  2519.  is  4,728. 

.     StreskJ 


I 
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Streak,  blulih  grey,  in  the  fpecimens  I  tried ; 
fome  fav  Clicrry  red.  Slightly  Magnetic.  Feels 
fomcwbat  greafy,  docs  nui  ftain  tlie  fingers. 

The  fpecimen  O.  2517  of  Lkskb,  gave  Fire 
with  Steel,  even  where  no  Quartz  was  difcovera- 
ble  by  the  naked  eye  ;  fo  did  the  fpecimen  O. 
2519,  in  foinc  parts,  I  fufpcdl  them  to  contain 
fame  parutL-5  of  the  fpecuhr  Iron  Ore. 

^The  Specimen  25 18,  O.  v.hich  1  had  rend(.Tcd 
as  pure  as  poHjbIc,  expofcd  to  a  white  heat  for 
ihrec  hours,  neilhcr  gained  nur  lofl  any  weight, 
but  was  nther  more  Magnetic,  and  as  bright  as 
at  firft.  This  feems  to  contradiifi  the  opinion  of 
its  origin  :  Yet  may  polfibjy  arife  from  its  con- 
uining  lefs  Carbonic  matter  l!ian  Plumbago  does. 
The  experiments  in  Kinman  $,  62.  4.  clearly 
indicate  the  ftrongt-rt  analogy  between  this  Ore 
and  the  fciily  fubftaiice  there  mentioned,  and 
which  in  the  fame  manner  remains  unaltered  111 
the  ftrongefl  heat. 

Before  the  blow-pipe  it  is  infufible,  and  to 
Borax  it  communicates  a  brown  but  fumewbat 
olive  green  tinge. 


SPECIES  IV. 

MINERALIZED    BV    CARBON,    OR    OTHER 

INFLAMMASLE    SUBSTANCE,    AND 

THE    PHOSPHORIC    ACID. 

lit.Ue      MARTIAL       EARTH. 

Bleu  Fifemrde  f  IVertter. 

The  compofjiion  of  this  Earth  is  not  yet  well 
^ known,  its  external  charaders  are  as  follows : 
Its  colour  in  its  native  fituation,  when  not  ex- 
VoL.  II.  B  b  pofed 
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IJofed  to  the  open  Air  is  frequcDily  white,  fom 

time;  brown,  or  greenifh  ;  out  when  fome  lln 

apofed  to  the  Air,  it  becomes  blue,   and  ; 

fmuch  the  deeper  as  it  is  longer  expofed,  until 

■attains  thedeepeft  (hade,  rarely  fmalt  blue. 

Found  fometimes  in  large  mafles,  fometinn 
only  in  lumps,  or  barely  diUcminated. 

luftre  o.  Moderately  compaift,  fomcwhi 
duAy. 

Fraihirc  SARTHY.  Stains  die  fingers,  fee 
dry,  its  weight  inconfiderablc.  Readily  difftf 
fible  in  Water. 

Gc-nerally  found  in  bogs,  fometimes  in  fecon 
dary  llratified  mountains,  and  always  fome  fee 
frequently  many  under  the  furface,  as  in  Sas 
ONY,  fometimes  in  the  vicinity  of  rivers  as  tb 
found  near  Neoilly,  by  Morand.  Hift 
Acad.  Par.  1769.  p.  8.  in  Otfbvn. 

Solublebothin  Acids  and  Alkalis,  bt]tpreci[M 
table  from  either,  by  the  other. 

In  water  it  prefcrves  its  colour,  but  blacka 
in  Oils.  ^" 

Heated  on  a  red  hot  coal  it  inflames,  atid  la 
a  red  powder  which  is  in  fome  degree  Magnetic- 

Before  the  blow-pipe  it  mflantly  becomes  rcii 
difli  brown,    and  melts  into  a  black  bead.     T 
Borax  it  gives  a  dark  yellow  tinge,  which  is  { 
bably  what  Bergman  calls  fosca  or  brown. 

That  it  contains  Phofphoric  matter  was  fir 
difcovered  by  Kiaproth,+  but  this  confliiutc 
but  a  fmall  proportion  of  it,  for,  from  eigli 
ounces  of  the  earth  he  obtained  but  13  Dracnoi 
of  Sideritic  Calx.  That  the  Phofphoric  matte 
i  s  in  the  (late  of  an  Acid  aiid  not  of  Phofpho 

•  BergnsD.  Sciigr.  |.  «o6. 

•f  I  Chym.  Abb.  1784.  396. 
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rous,  appears  by  its  eafyfblubility,  bo.n  ir.  ..ids 
and  Alluuis;  ihe  Alkalis  bci  .gjkura;cd  withaof 
MineraJ  Acid,  or  tl.e  .--cids  by  an  Alkali  would 
very  naturally  deptilii  the  t-ideriuc  Calx.  The 
infla in oi ability  of  this  Subftniicc  mufi  then  pro- 

rd  Irom  Ibme  other  priaciple,    moft  p.obably 
rbon,  perhaps  with  an  aftringeat  iiibnance. 


SPECIES    V. 


BLUE  IRON  ORE  o»  Vorao. 


I 


It 

^^purt: 

K 


Of  this  fubflance  I  have  feen  do  detaik-d  d&-  ] 
fcription.  Kl^pro'h  has  (hewn  that  it  diflera  i 
fpecihcally  from  that  juii  delcribed,  lliai  it  cod-  I 
wins  no  Copper,  andibjt  it  is  not  a  natural  PruR  J 
fian  Blue ;  both  which  opinions  were  betore  heId*T 

Its  colour  is  dark  fmali  blue,  it  does  not  re-js'ire  1 
expofuTc  to  the  Air  to  acquire  this  colour,  for  il^J 
ficih  'rafl  irc  prcfents  i'. 

It  is  found  in  veii'T'ianing  ihrough'^roeirc 
imbedded  in  i^ua'iz,  and  tends  to  a  tab'ir^r 

External  I  i:*'-- 2.  Int'rnal  i.  "^lanfparjncyb 
Fraflure  unevpk  la    9     Strer.k  Eluei 

Heated  it  iU];:  m  piece  and  bacomcs  grc; , 
gives  no  indication  of  fufiility,    W'th  lorax  i,,^ 
gives  a  flight  yellow,  and  v=h  Mi.-r(  »frai'^  ^alp_^ 
acolourlcis  bend. 

Itisdifficuldy  foluWcin  Acids,  and  not  difco-^^ 
lure'iby    ^u'^ic  AlkTlis,*  in  the    'lift       .fyg 

It  ignited  with  twice  iis   veigh*  o'      i-" 

[es  Its  colour,  and  beconi'S  yellow      ..K  1.9A 

Klapich  foun--!  it  to  ainfift  01'  .  xex,    ■^r- 
gill  and  Calx  of  Iron,     i  Klapr.  199. 


•  4  BcrL  Bnb. 
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SPECIES  V!. 


IRON. 


CREEN    MARTIAL   fARTII. 
Grttn  Eiftfierde  of  IVemer. 

Light  or  dark  Canary  green,  and  dieiicc  pad 
ing  into  the  olive  green,  cr  ydlow.  -^" 

Commonly   found  inverting,    or    incumlx 
Friable,  feldom  indurated. 

Luftre  o. 

Fraflure  nearly  e\b\. 

Hardnefs  from  3  to  0. 

Strongly  marks,    or  rtains  the  fingers*     N 
fremarkably  heavy.     Streak,  grey- 

Difficuhiy  foluble  in  Acids. 

When  ftrongly  heated  it  lofes  weight,  a: 
blackens.  If  often  or  long  heated  it  becom 
fomewhat  Magnetic.  With  Borax  it  eafily  md 
into  a  yellowifh  brown  opake  Glafs  with  Ux 
black  fpots.* 

According  to  Rinman  it  affords  13  per  cei 
of  Iron.+  but  it  probably  contains  much  mon 
for  by  his  method,  even  Tkap  afforded  but  1 
per  cent,  of  Iron-J 

It  is  faid  to  confift  of  Aigill,  Silex,   Iron  a 
Manganefe. 

It  has  been  miflaken  for  Biftnuth  Ochre, 
error  which  Wernh  has  reftificd. 

*  a  Bergn.  Jour.  1789.- 104]. 

f  Swcd.  AUudJI.  I7J4.  298. 

{  Ibid.  197. 
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SPECIES  vir. 
miheralizep  by  sulphur. 
Martial  Pyrites. 
Of  this  Species  I  have  treated,  under  the  head 

'   INFLAMMABLES. 

SPECIES  VIII.  ~ 

mihekalized  by  arsenic. 
Arsenical  Pyrites. 
Of  this  1  Ihall  treat  among  the  Arfenical  Ores." 

SPECIES  IX. 
mineralized  by  the  arsenical  acid>* 
Arsenicated  Iron  Ore. 

This  fubfiancc  was  difcovered  in  Spain  by 
Mr.  Pboust,  but  the  account  he  gave  of  it  is 
very  imperfetft-     i  Ann.  Chym.    195. 

Its  colour  is  grecnifh  white. 

Its  Tranfparency  o. 

Its  Fra^ure  granular. 

Inlbluble  in  water,  andalfo  ia  the  Nitrous 
Acid,  even  boiling. 

Does  not  fublime  when  melted  in  a  crucible, 
but  if  heated  on  Charcoal,  the  Arfenical  Acid 
efcapes  with  effervefccnce. 

SPECIES 
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SPECIES    X. 

MIHEBALIZED   BT   PtXED   AIR- 

CALCAREODSi    OR    SPARRY     IROK   ORB. 

Sp-ithigtr  Eifen  Sum  of  Wtmtr. 

When  firft  raifcd,  its  colour  is  generally  white, 
but  after  a  fhort  cxpulure  to  the  air  it  becomei 
yellow,  or  reddilh  or  grcenJh  ?rey»  or  pale  or 
daik  Ifabella  yellow,  or  dark  (Joid  >c!low,  or 
out  blown,  or  blackiOi  brown,  or  Iridcfcently 
variegated  purple  or  bluilli. 

round  in  Amorphous  niaflcs,  or  difTeminated, 
cellular,  rounded,  or  cry(UlIizcd  in  quadrangular 
or  hexangular,  or  double  triingular  pyramids,  or 
in  tour  fided  pyramids  with  convex  planes,  or 
Rhomboidal  with  plane  or  curved  faces,  or  len- 
ticular. The  Ci^'luls  middle  fided,  rarely  large, 
or  minute.     Their  furiace  fmooth  or  druly. 

Luftre  2-3  I.  o,  common  or  glalTy,  but  tbe 
Eaternal  often  Metallic. 

Tranfparency  i.  or  in  thin  pieces  2.  the  dar- 
ker 0. 

Frafture,  plain  or  curved  fomatbd,  orgra- 
nularly  Foliated  in  a  ttiple  dirc^ion,  the  dis- 
tinct concretions  fine  or  coarfe,  plane  or  curved 
lamella:. 

Fragments  tending  to  Rhombi»dal. 

Hirdnels  from  5  to  7  brittle. 

Specific  Gravity  3,672.  Brissoh.  3,784.  Gel- 
LrRT.  and  per  2  Bfrgman  it  ezteiioa  to  3,810. 
But  if,  in  fome  mcafure  dccompofed,  firoro  3,3. 
to  3,6. 

Not 


i 
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Not    Magnetic,   or  at    .**'.!  vcr-  raidy.    % 

BtBGM    p.  187.  and  227.    FtHC       •     !i.     '-"WTl 

tbai  1  very  flight  pro;wiion  o'  <"■  ?d    ».•  pi  i 

In  '  Tom  an  wcring  ilic  M. .  .  ;t.  Hcnn  c 
be  ui^tiVc  v  rh  cauftic  V' '  k-ii,  it  blackciis  and 
bccor    ^  Al<.gnetic.      .  Coy.  Dijon.  17ft. 

Sitcak,  grpy  or        Jc. 

Soluble  ill  AcM  with  a  flight  or  aJmoft  im- 
pcTc-p'iUi,  effer-  eicence.  W  i'-  t!  r  tfitri-  lie 
Add  it  afforos  lyftak  o*"  gr  ta  V  irid.  ilic 
Nitrous  Acid  aii'umes  a  vcllot^  colour  when  :;:tu- 
rated  with  it. 

Heated  i'  'nics  from  15  to  40  per  cent  of  i'$ 
weight,  geneiilly  about  '  of  In  weight,  .he 
chryUaJlizcd  fpecimens  dccrcpit-tie.  Tlie  renriu- 
um  13  black  and  Magnet.^.  The  Amorphous 
fort  docs  not  decrepit.'<te. 

BeSarc  the  blow  pipe  it  bc'  mes  bio.  nil. 
black,  to  Borax  ii  gives  a  fmutty  yellow  with 
fome  effcrvelccnce. 

It  efTcriitially  contains  Iron,  NUngancfe,  and 
mild  Calx* 

The  Calx  generally  amounts  to  from  to  t 
the  ivhole,  fonietimes  onU  to  z  rer  cent  In  the 
Ore  of  EisENEBT  .  Mr.  Ber*.-  a'  •ount-  about 
38  per  cent,  of  Iron,  44  of  Mane;anele,  -r-l  38 
of  mild  Calx.  In  one  of  S^^  eoe  -'  l.c  found  iz 
of  iron,  i8  of  Manganef^,  and  30  o  miid 
Cilz.  The  Iron  was  in  e  lame  fl.iie  as  in 
green  Vitriol,  the  Man^ancie  are-,  an.^  loba- 
oly  before  exttaA.ion,  in  that  of  white  Calx  x 
B^m  228. 

Alt  all  thefc  proportions  arc  variable,  more 
parttctilarly  in     res  that  hav^  undergone  dtffer- 

*  It  wu  the  hi^vinefr  tint  fiATte  Liiiltixk  (ot  Ziac, 
7R«z  Journ.  an(i9Suv-  tmitiiC 
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ent  degrees  of  dccompofition.  This  Ore  ts  ta* 
dily  decompofed  by  expofure  to  the  Air,  cbieflf 
byreafon  of  thcManganefe  contained  in  it.  When 
fo  far  decompofed  as  to  become  black,  both  this 
and  the  calcareous  part  diminilli,  and  the  ferru- 
ginous part  is  more  difficult  to  treat,  a$  Mr. 
La  Phvrousi'  lias  obfcrved. 

Upon  the  whole  however  this  is  looked  upon- 
as  perhaps  the  very  bcfl  of  all  the  Iron  Ores,  w 
it  affords  the  befl  Iron  for  the  nicer  purpofes,  tbft 
befl  Steel,  in  greateft  plenty,  and  with  ibcgrcaW 
cfl  cafe  and  Icaft  expenoc.  Hence  it  is  generallj' 
called  Steel  Ore. 

It  is  frequently  mixed  with  Quartz,  Pyrile 
and  other  impurities. 

There  is  a  Variety  of  this  Ore,  which  Ris 
MAN   tells  us  is  foxmd  in  Kent,  in  Marl  pifi 
and  which  is  alfo  ufed,  or  at  Icall  according  lo 
KucKERT  may  well  beufed,  asaManurcj  its 
colour  is  externally  grey,  or  bluifh  grey,  but  in- 
ternally brown.    Its  hardnefs  7.     Its  weight  coftr 
fiderable,    but  Acids   make  (without  particular 
management)   no  fenfible  impreffion  on    it,  I 
rcafon  of  ihe  quantity  of  Argill  intermixed  wi!^^ 
it ;  yet  it  lofes  31  per  coit.  by  Catcinatioi^  ani 
affords  47  per  cent,  of  Iron.* 
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SPECIES  XI. 
EMERY. 

Smirgel  of  Wtrntr. 


Grcyifh  black,  verging  on  blue,  or  bluifli 
grey,  or  greyifh  brown,  or  bluifh  black ;  often 
covered  with  a  reddifb.  or  fmutty  yellowifh  rind; 
internally  itdifcovers  reddifh  andpurplifh  ipots. 
Commonly  imbedded  in  other  foflils,  or  diflemi- 
nated,  rarely  fotitary  and  then  in  fmall  pieces  ia 
EoRoPE,  but  in  the  East-Indies  it  occurs  in 
large  mafTes. 

LuHre  I,  o-    Common,  but  in  fome  parts  a> 
Metallic.    Tranfparency,  o. 
_  Fracture,     coarfe     grained     UNEVRK,     with 
Mtiute  granular  diftin(5t  concretions. 
fHardnefs,     14.     eafily     frangible-       Specific 

■avity,  3,92  Brisson.    That  of  the  Specimen 

75.  O.  of  Leske  is  3,356.     That  of  the  Spe#  • 
^nen  O.  2674,    is    3,433,  Probably  Brissow  ] 

lok  his  from  the  beft  Specimen  that  came  from 

the  Levant.  That  of  another  which  Mr.  Hen- 
BERSoN,  (who  had  collected  it  among  other  cu- 
rious Minerals  at  Petersburch,)  had  the  good- 
nefs  to  prefcnt  me,  was  3,330.  It  flowly  imbibed 
water,  and  was  probably  fliH  Henfer. 

According  to  Mr.  Wiegleb's  analjfis  it  con- 
tains 95,6  per  cent,  of  Silcx,  and  4,3  of  Iron. 

If  fo,  it  can  fcarce  be  reckoned  among  Iron 
Ores.  It  is  ufed  only  for  poliihing,  but  I  have 
not  the  leaft  doubt  but  fome  other  ftone  was  im- 
pofed  upon  him  for  it. 


^■VoL- 


*  Rimmn.  ).  310. 

Cc 


Before 
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Before  the  blow-pipe  it  blackens,  and  to  Borax 
imparts  it  ftnutty  ydlow  tinge. 


SPECIES    XII. 
TUNGSTENIC  IRON  ORE. 
J  colour  is  pale  red,  or  pale  yellow,  or  flelli 

1  mallive  in  the  mine  of  Bastskos,  ia 

(FtDBW,  feidom  cryftalized. 

Frafturc  coarfe  grained  ukeven  ? 

Hirdnels  9.    Biittle.    Specific  Gravity,  4,988. 

Streak,  white.  Its  powder  is  alfo  grey  or 
white. 

It  docs  not  cffervefcc  with  acids. 

By  heat  it  lofes  fomewhat  of  its  weight,  and 
becomes  light  brown,  hut  is  fcarcely  fufibte  la  the 
ftrongcd  blad  heat.  By  the  addition  of  Coal 
it  becomes  magnetic  and  darker,  but  is  rendered 
fuiible  by  its  own  weight  of  Fluor.  By  a  flux  of 
one  part  powdered  Charcoal,  one  of  Sal  Ammor 
tyac,  oneof  Egg-flielts,  half  of  Borax,  iof^oof, 
and  one  of  Gtals  Cromstep  obtained  from  it 
in  one  hour  and  a  quarter,  50  per  cent,  of  Iron, 
brittle,  but  Magnetic.  Swedish  Abhasd. 
1751.P.  135. 
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CHAP.  VI. 

t  IN. 


Tht  colour  of  Tin  is  grcyini  while. 

Luflre   3.     Tranrpritwncy  o. 

Frafture  hackly,  crackles  between  ihe  teetl^" 
or  when  bent.     Hardiiers  6. 

It  fe  the  lighicft  of  all  Metals. 

Sptcific  Gravity  o^  the  pureft  Gotnlth  Tin 
ifldted  but  n6t  hammered  7>29i.  Hammered 
y.a95(.  Of  Malacca  Tin  m^ted,  7,29^!.  Of 
die  famehammertd,  7,366.— Bris^on.  But  Dr. 
Watson  found  that  ot  Englilh  Tin  (imply  melted, 
7,170.  4  Watson,  ^65.  According  to  Gel- 
LERT,  that  of  Tin  of  Galiicia  in  Spain,  is 
7,063,  and  that  of  the  Tin  of  Ehrenfriedehs- 
DOrf  in  Saxony,  is  7,271.  Hencd  Me  may 
Conclude,  that  any  Tin  whofi:  Specific  Gravity 
tt  higher  than  7,306  when  hammered,  ot  7,499, 
if  finlply  melted,  or  below  7,06,  iS  impure. 

It  is  hifible  at  a  lower  degree  of  heat  thin  any 
flther  metaf,  its  calces  tinge  fluxes  white. 

It  b  foibble  in  y^qua  Regia  without  beat,  in  Ma- 
rine Acid  in  a  flight,  and  in  Vitriolic  in  a  ftrong 
beat.  Nitrous  Acid,  unlefs  dilute  and  with  parti- 
cular management,  only  calcines  it. 

It  is  precipitated  when  frclh  made,  PurjU  by 
and  with  the  folution  of  Gold. 

Cc  2  SPECIES 
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SPECIES  II. 
MlNBRAUZED  8T  OxYCKM. 

FIRST  FAMILY. 
Common  Tin  Stonb, 

Zinjlein  ef  tVtrntr. 

irn,  dark  or  b!acki(h  brown,  or  yellowift, 
or  rcddilh  brown,  or  brownilli  biack,  or  yellow- 
ifli  g  cy,  approaching  to  the  Ifabella,  or  afh 
grey,  or  nearly  white,  or  yellowifti  and  blood- 
red,  or  brownifti  red. 

Found  maffive,  or  coarfely  or  minutely  difle- 
minated,  or  in  bluni,  or  fpicular  Fragments,  or 
Cryftalized.  frequently  in  middle  fized  or  fmall 
quadrangular  malTes,  but  as  thcfe  cryllals  are 
commonly  imperfcft  or  mutilated,  their  form  is 
not  eafily  determined,  I  mull  therefore  leave 
ihefe  refeDTChes  lo  tbofe  who  make  ilicm  their  pe- 
culiar objeift.  Thefe  Cryftals  have  commonly, 
where  not  mutilated,  fome  Laiflre  as  2,  or  3, 
unmeiatlic,  but  their  internal  Luflre  is  only  2, 
and  of  the  common  kind.  The  Luftre  of  the 
maflive  is  o. 

Tranfparency  of  the  cryflals  o-  i-  2.  3.  the 
darker  their  colour,  the  tefs  Tranfparency  they 
pofTefs. 

Frafture   compact,     generally  fine  grained 

UNEVEN,  orincliningto  the  minute  CONCHOID  A  L, 

more  rarely  palling  to  iheimperfefHy  foliated, 

often   preient  fine   granular,    feldom  thin   and 

^curved  lamellar  diflinft  concretions. 

IT      ^^ 


p 
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Specific  Gravity  from  6,goo  to  6,93.  Bitis- 
SON.  Or  from  6,88  to  6,97.  GELttRT.* 
Brandt  found  fome  black  Cryllals  in  fhape  re- 
fembling  Garnets,  whofe  Specific  Gravity  was 
from  3,312  to  3,60.  which  atforded  him  about  4 
or  5  per  cent,  of  Tin,  or  rather  the  Regulus  ex- 
tracted from  them.  Swenftc.  Hadlung.  1746, 
p.   185.     Streak  light  grey. 

The  Germans  frequently  call  the  larger  Cryfiala 
Zingraufen ;  the  finaller  indiftinift  groups  of  cryf- 
tal3  Zirrzwitler.  The  maflive  ZinJIsin.  White 
S^ngraupen  are  now  known  to  be  an  Ore  of 
Tungftenite,  as  I  have  already  noticed.  The  yel- 
Iowi(n  grey  is  often  called  Tinjpar. 

Before  the  blow-pipe  it  decrepitates,  and  on 
Coal  is  at  leaft  partially  reduced.  Gives  3  white 
tinge  to  Borax.  Borax  Hiould  always  be  added 
to  prevent  the  Metal  from  calcining  too  foon. 
Engeftr.  301-  This  Ore  is  generally  accompanied 
by  Hornblende,  Mica,  Quartz,  Killas,  Qilorite, 
Molybdena  or  Wolfram. 

SECOND  FAMILY, 

Fibrous  Tin  Stokc,  Wood  Tin  Orb, 

'  Ctrrajh  Tin  Ore  if  tVemer,  Tin  Htmnitei  cfjim, 

■   Its  colour  is  light  or  dark  hair  brown  ;  when  j 
feht  it  often  inclines  to  the  yellowifh  grey, 
mbella  yellow.    It  lefs  frequently  occurs  with  j 
two  or  more  parallel    but  incurvated  (hades  of 

•  Brunich  found  the  SpfcLfie  Gravitjr  of  a  Cr>fUI  he  ex- 
UBtncd,  Eo  be  only  6,7  $.  but  tliii  m-u  10  wstcr  of  the  lein- 
perwure  of  6  of  Reiumur,  that  U  46"  or  47«.  <rf  Fihrenb. 
Swcd.  Abtuod.  1778.  309. 

both 
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both  colours,   travcrfing  obliquely  the  fame  Spe- 
cimen. 

Hitherto  It  has  been  found  only  in  Fragments 
piher  rounded  or  of  an  indeterminate  figure,  the 
furface  fomewhai  rough.  External  Luftre  2. 
Internal  i.  Common. 

Tranfparency  o. 

Fra(fVure  delicately  ftreight  fibrous,  but  com- 
monly diverging  on  one  fide. 

Fragments  partly  indeterminate,  partly  iplin- 
lery  and  cuneiform,  prefenling  long  coarfe  marp 
dillini5t  concretions,  with  fpecular  furfaces  and 
portly  curved  lamellar. 

Hardnefs  g- 

Specific  Gravity  nearly  7,000,  as  it  feems  by 
Werner,  Brunick  found  it  5,80,  and  Blumeb* 
lACH  6,4go.     Gives  a  yellowifli  grey  Streak. 

Before  Ae  blow-pipe  it  becomes  brownifh  red, 
and  decrepitates  when  red  hot,  but  is  not  reduced. 
Brown  Himaiites  is  the  only  foflil  which  it  re- 
fembles,  but  it  is  diftinguifhable  from  it  not 
only  by  its  Colour,  Shape,  Lefler  Internal  LuAre 
Ktid  Streak,  but  more  efpecially  by  its  Specific 
Gravity,  which  far  exceeds  that  of  Hxmatites.* 

It  cotitains  per  Klaproth  about  63  per  cent, 
of  Tin.  Brunich  found  fome  forts  to  yield 
but  34  per  cent,  by  his  eflay  ;  but  probably  the 
mode  of  eflaying  he  employed  was  not  fo  juft. 

It  has  hitherto  been  difcovered  only  in  Cork- 
wall. 


Berl.  Beob.  p.  15a- 
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SPECIES  in. 

MlKERAdZKD    BY    SuLFHUR.   AHD    ASSOCIATED 

with  copfkk. 

Tin  Pyritis. 

ZiiJiia  of  Wentr, 

Ydlowilh  Grey,  pafling  into  the  Steel  grey, 
tnd  refembling  the  grey  Copper  Ore. 

Found  Malfive,  and  then  often  mixed  with 
Copper  Pyrites,  or  difleminated. 

LuRre  2.  Metallic.  Sometimes  there  are  dark 
fpots  whofe  Luftre  is  o.     Tranfparencv  o. 

Fraifture  partly  fine  partly  coarfe  graitted 
CNEVEK,  yet  in  fome  parti  approaching  to  the 
MINUTE  coNCHOiDAL  Or  imperfeflly  foliated. 

Fragments  3- 

Hardnefs  from  5  to  6,  very  brittle.  Specific 
Gravity  4.350. 

Betbrc  ihe blow-pipe  ii  melts  eafily  into  abla( 
beadwitha  fulphurvous  fmell,    which  alfodepo- 
fits  bluifh  Calces  on  the  Coal. 

It  contains  per  Ki.aproth's  Analyfift,  at  a 
mean,  25  per  cent,  of  Sulphur,  3'j  of  Copper, 
34.  of  Tio,  3  of  Iron  and  2  of  ftony  Matter.  The 
darker  forts,  which  have  ieaft  Luftre  contain  moft 
Iron,  (about  8  per  cent.)  fotnefigns  of  Arfcnic 
alfo  appeared,  tut  in  incor.fiderable  quantity. 

He  alfo  obferved  tlwt  Tin  in  this  Ore  is  nearly 
in  a  MetaUic  Hate,  for  by  dinilling  it  with  corro- 
five  fublimatc  he  obtained  both  Cinnabar  and 
Concrete  Muriated  Tin. 

The  Sulphurated  Tin  Ore,  fent  to  Mr-  BiBO 
HAN  from  Siberia,  has  fmce  been  difcovcrcd  laj 
be  an  artificial  prodm^.  i  Cbym.  Ann-  1790.53. 
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Pure  Sulphurated  Tin  produced  by  an  is  of  a 
Lead  grey  colour,  arid  fcatv  tcxiufe,  like  Mo- 
lYSDENAj    per  Pkllitier.     13  Aon.  Cbyni. 

In  Cornwall  the  heft  Tin  Ores  arc  ihofe  that 
are  walhed  down  itic  hills  by  torrent?!,  and  thence 
called  Stream  Tin  Orfs,  ihcy  are  ail  of  the 
firft  and  fecoiid  J>pecie5,  anJ  contain  neiiher  Suf- 
phar  nor  Copper.  The  1  in  extracted  from  them 
IS  called  Grain  Tin,  and  nnt  eifily  procured  in 
general;  common  li  lock  Tin  being  extracted  ■ 
fiom  Sulphureous  Ores  is  not  quite  lo  pure. 
Cfiin  1  m  approaches  lu  the  filvery  white. 
CcmrTiOii  block  1  in  is  bluer. 

The  German  Ore",  contain  much  Iron  and 
Sulphur,  but  the  Malacca  or  Banca  'fin, 
from  the  East  Indies  is  reckoned  as  pure  as  the 

^■i  Whut  iij  Germany  i'lcalled  Engllfh  Tin  con* 
^Bns3  perccni.  of  Leai,  a^  Lehtz  informs  us. 
^^  It  is  remarkable  that  Tin  has  not  as  vet  bwn 
found  in  any  Stones  of  the  Calcareous  or  Baryiic  . 
Genus,    except   FIuots,    and    Phofpboriie^.  bul  - 
diieliy    in    thofe    o*'    the    Siliceous    and    Ar- 
gillaceous kind.    As  Quartz.  Granites,  ArgillilcStiJ 
Hornblende,     6cc.    aud  alfociated  with  Tungf--i 
ten.  or  Molybdena. 

Gkllert  obferves  that  Tin  Ores  do  not  dc- 
crcpiliie  when  hatted,  wh-rens  mod  others  do. 


D  d  CHAP. 
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LEAD. 

The  colour  of  Lead  is  bluidi  white,  wbcn'taN 
nilhed  it  becomes  firll  yellowllh  white,  then  bluiOif 
and  at  lad  bluiOi  biack. 

Luftre,  when  untaniithed,  3. 

Hardnefs  5. 

Speci6c Gravity  )  i,352>  Brisson.  Hedidnot 
find  the  denfity  tu  incfLuA:,  or  at  leaft  but  very 
inconridcrably  hy  malieation,  n  iy  it  foractimes 
decrcafed.  Accordiiii:  to  Gellirt  the  Specific 
Gravity  of  that  of  Frevburc  is  11,^45-  proba- 
bly it  was  freer  from  iron  than  that  tncd  by 
Brisson.    The  heavieft  is  ihe  bed. 

It  flains  paper  or  the  fiugcrs,  bluiih  black  when 
rubbed  thereon. 

Next  to  Tin  it  is  the  moft  fufible  of  all  metals. 
In  a  cuppelling  heat  it  evaporates  and  loles  from 
6  to  8  \)tir  cent,  of  its  weight.  < 

Soluble  colourlefe  in  mod  Acids,  but  raoft  eaftly 
in  the  titlute  Mtrous,  yet  precipitable  from  thut 
by  the  Marine  Acid,  and  trom  the  Marine  by  ih' 
Vitriolic. 

By  expofure  to  air  and  moifture  it  ruflsor  cal- 
cines, thu'  much  more  (lowly  tb3&  Iruo. 


SPECIES.  I. 

NATIVE  LEAD. 

The  exiftenceof  Lead  in  iJiisflaie  isai  prcfen! 
vei^  generally  denied,  and  from  ilie  eafv  calo- 
tiatton  of  this  metal,  by  air  and  moifture,  ii  muft 

be 
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e  allowed  to  be  fomcwhai  doubiful,  yet  to  deny 
[  abfolutffly,  is  in  this,  as  in  many  other  cafes, 
"rather  rafh,  piiriicularly  ai  die  fpccimeii  found  in 
Monmouthshire  Imsilhhe  appe:ir.-uiceof  being 
in  a  perreft  metallic  ftate,  and  no  folid  proof  de- 
fcrving  attention,  nor  even  a  well  grounded  fufpi- 
aon  of  its  having  been  produced  by  art,  has  as 
.yet  been  adduced. 

SPECIES  II. 

||MlN'CI^Ai.lZEO    BY    OxVGtN    AND    FlIED    AlR. 

,  Of  this  there  are  three  Families,  the  White, 
leYellowifti  Grey,  and  the  Red. 

FIRST  FAMILY. 

WhiteLead  Ori. 

H^eh  BIyerze  ef  IVtrner. 

"White  Lead  Spar,  of  some. 

\  Us  colour  is  filvery  or  pale  white,  or  greyilh, 
If  greenilh  white,  or  dark  grey  inclining  to  the 
nut  brown,  or  reddifh  grey,  rarely  apple  green, 
fometimes  Iron  lliot  and  then  yeliowifli.  The 
iilvery  while  often  refembles  Mica,  being  found 
in  Spangles. 

Occurs  cither  maifivc,  or  coarfely  or  minutely 
diffeminated,  or  invefting,  or  lamellar,  or  cellular, 
fpccular,  or  cryftalized  in  middle  fized  6,  4.  or 
many  fidcd  prifm?,  or  pyramids,  with  or  without 
truncations,  or  more  commonly,  acicuiar,  fibrous, 
interwoven,  accumulated,  &c. 

External  Luftre  3.  2.  i.    Waxy  or  filky  rarely 

Ctallic.     Internal  i.  2.  Common  or  (ahnc 
;mi-metallic. 
'parency  2,  3.  i.  o.  4. 
D  d  z  Fraflure, 
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Frafluic,  of  the  maffive  perfcflly  or  minulely 
coNCHuiDAL,  or  intermediate  between  llie  con- 

CHOIDAL    AND    THE    UNEVEN.        t'f   thc    Lf)  fts- 

lizcd  Fibrous,  thc  crofs  fradure  uneven. 

Hardnefs  from  5  to  6,  btittle. 

Specific  Gravity  of  the  more  Tranfp*rent 
6,558.,  Briseou.  or  from  6,250  to  6,920,  Gel- 
LERT.  Of  thc  opake  4,058,  Br  is  son,  or  5,84, 
Geixert.  Of  one  from  the  Silver  Mines  in  the 
County  of  Tipperary,  5,667.  whofc  Tranf 
parcncy  was  i .  of  another  from  the  fame  place  en- 
tirely opake  5,349.  Etfervefceswith  the  Nitrous 
or  Marine  Acids  \\  hen  heated  -,  ilightly  while  cold  ; 
but  fcarce  at  all  with  the  Vitriolic.  It  is  alfo 
folublc  infat  Oils  which  other  fubftanccs  that  re 
femble  ir,  are  not. 

Heated  jt  decrepitates,  then  turns  yellow  and 
afterwards  red,  and  if  placed  on  Charcoal  b  itn- 
mediately  redui.ed,  and  lo  it  Is  in  a  crucible  if  it 
be  puiveiizcd  and  mixed  with  any  Oily  of 
Gummy  fuliltance. 

It  blackens  with  Sulphurated  VolalkaU,  which 
immediately  dillinguidies  it  from  aerated  or  vi- 
triolated  BarytcsasPtLLETiERhas  well  remarked. 

It  is  fcldom  free  from  mild  Calx  ot  Iron,  hence 
its  propunion  ol  Lead  varies  Irom  60  lo  S5  per 
cent. 

'i  he  Aerial  part  is  from  18  to  24  per  cent. 

VVh^tis  called  Native  Glafs  of  Lead,  isnotb'yng 
c!fe  than  this  Oie,  in  its  ma  (five  fort»>.  Itsitilei' 
nal  LuAre  3.  Tranfparency  z.  -,.  Frafture 
coNCHoiDALiir  SP1.INTKBY.  and  fcKcly  cfl«r- 
vefes  with  rtcidn. 


sncoND 
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SECOND    FAMILY. 


ZtrreibJiihe  and  Vrrhartett  Bleyerde  tf  Wmgr, 

Of  thi^  family  there  nre  two  dirimflions,  for 
cither  it  is  found  in  a  loofe  earthy  Hate,  cafily 
KULVBRiZABtE  and  Dusi  Y,  generally  feated  on 
Galena,  or  in  the  Mvriie?  of"  other  foiTi'f,  rarely 
fblitary,  peri'fii''lv  dtill  and  fiillying  the  fingers, 
but  weight,  and  efter\eic:ng  with  Acid?,  at  leaft 
when  heatet',  eallly  reducible  by  the  blow-pipe 
unlefs  tooe'rihy  ;  or  Indurated— And  in  this 
not  only  the  ycllowilh  grey,  but  aJfo  ihe  bluiOi 
nnd  greeniO)  grey  cclours,  and  alfo  the  Sulphur 
and  Ochre  yeltow  occur  tho'  move  rarely,  often 
fpeckled  with  brown. 

It  is  found  rminve.  I  uOre  o.  yet  in  fome 
fpccks  2-  r-     Trnnfpir.-ncy  o.    i. 

IFraif^ure  compact,  finegrained  unrven,  or 
iding  to  the  conchoidal.  or  earthy. 
Hardnefs  fri'in  6  to  7.  ^ometiircs  8.  Specific 
rsviiy  5,4.fii  per  Gpi  lrrt  C)f  the  fpecimeo 
.  2b4z,  1  found  it  4,165.  \\s.  ftreak  baa 
nc  lurtre. 
EffcTvefces  (ilii>'  weakly)  with  Nitrous  or 
MariDe  Acids,  when  belted.  Blackens  with  fiil- 
phurated  Volalhali.  It  is  eafily  reducible  by  the 
blow-pi  pc. 

The  conftituiion  of  thefe  Ores,    differs  from 

that  of  the  former  only  in  cohesion,  or  tontatning 

jTcatcT  proponinn  of  Earth,  Argilliie,  Iron,  or 

Thetrogeneities  and  Icfs  fixed  Air,  fometicics 

Iroeany.     The  ydlow  frequendy  refufe  to 

dfcrvcfce 


^^^^^^ 
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cffervefce  with  Acids,  and  may  be  fiifpe^ed  ' 
coniain  the  Molybdenous  Add,  tho'  this  laft  C 
has  always  fomcluftre. 

Some  of  thefe  yellow  OresMr.  Monnet  teUj 
bs  he  found  compofed  of  Calces  of  Iron  ( 
Antimony,  and  of  Lead.  The  two  former  cal« 
making  I  of  the  whole.  Mem.  Turin.  1788] 
369. 

THIEID  FAMILY. 

Earthy  Red  Lead  Oke*. 

RatAe  Bhyerde,  of  fVemcr. 

t    Brownifh  Red,  inclining  lo  grey. 

Found  mallive. 
■    External  Luftie  q.  Internal  i .  Tr.inrparency  e 

fVadlure,  compact,  ijneven  finall  graioci 
fomeiimes  even  fmall  grained,    or  imperfcf' 

CONCHOIDAL. 

Fragmeni?  2. 

Hardnef?6.  Specific  Gravity  cf  the  fpecuBa 
&4f&,  O.  5545.  And  of  the  fpdcimcn  484? 
).  only  4.778. 

Gives  a  white  or  reddilli  white  ftrcak  deftin 

Effervefces  with  Acidf.  Slightlv  with 
Nitrous  more  readily  and  permanently  wlthtfl 
Marine  witli  which  it  alTumes  a  ycllow-ilh  girq 
colour;  with  Vitriolic  Acid  boti;  folutiorts giij 
'b  copious  precipitate.  ' 

It  is  diKoloured  by  Sulphurated  VoIalkaJi. 

Mr.  De  I-A  Metherie  ill^orm^■   iis  thii  tU 
Ore  is  often  nothing  more  tlian  a  nwl  marl  ia 
prqtnnted  with    the  white  Calx  of  Lead* 
Maxuei-    p.  ii*^. 

BefoJ 
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(Before the  blow-pipe  h is eafjy  reduced,  leav- 
g  a  black  flag.      But    Engestrom  remarks 
at  if  the  earths  be  in  confiderable  proportion  no 
Lead  can  thu3  be  obtained. 


I 
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Phosphorated  Lead  Ori. 

Grimei  Bklerz^  9/  fVerner. 


Its  colour  is  mod  commonly  Grefn,  la» 
eluding  every  poffibic  (hade  thereof,  but  the  Olive 
Green  fcems  to  occur  oftencft. — Or  yellowifh,  or 
greyilb  red,  or  brownifli  red,  or  brownilh  yeliow» 
or  greyifh  wliite. 

Found  maflive,  diffcminated,  Botryoidal,  Tu« 
berofc,    ftaladitic,  or  cryftaltized,   in  fmall  oe  , 
minute  6  Tided   prifms  generally  thicker  in  thaJ 
middle  than  at  the  ends,  often  with  the  planes 
holJowed,  or  in  pyramids  acicular  or  tnafly  or  in 
cuneiform  lamella  or  criftated.* 

ExTBRNAi.  Luftre,    a.  3.    Waxy,   (that  of 
the  whitifti  grey  acicular  Cryftals.  o.)    Int 
tiAV,  2.  I.  Common. 

Tranfparency    of  the    maflive,     1.       Of  thi 
cryftallized,  2.  3.  1.  Of  the  greyilh  white  o. 

Fradure fine  grained  uneven,  or  intermedial 
between  that  and  the  splintery,  often indjnin 

to  the  COKCBOIDAL. 

Hardnefs  from  5  to  6.  brittle. 


•  Msijusrt,  5^6. 


Specif 
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Specific  Gravity  from   5,86   ro  6,076,  BrI! 

SON*    6,593,     GeLLERT      6,270,     Kl-APROTB-' 

Streak  of  the  greenilli.  Is  grecnifh  while,   "' 
powder  ycllowifti. 

It  is  not  altered  by  expofure  to  the  atmolpli 
nor  foluble  in  water  liot  or  cold. 

Difficultly  foluble  in  Nitrous  Acid  hot  or  cpIi 
ftrong  or  dilute.  Nay  Fourcroy  fa\s  it 
infolubte  in  the  puie  coloui  lei's  Nitrous  Ac 
Nor  docs  the  Vitriolic  Acid  attack  it,  uiilefs  ci 
centrated and  boiling,  and  ihcn  reduces  it  to  pc 
der.  But  the  Marine  Acid  diluted  aiKl  heal 
diffolvcs  it  with  a  flight  elfcrvefccnce,  and  fori 
with  it  acicuhr  Cryftals. 

Heated  on  Charcoal  with  a  blow-pipe  it  quickly 
melts,  and  if  flowly  cooled  forms  Opake  poly- 
Jixdral  Cryduls  but  is  not  reduced.  It  it  beheated 
in  a  retort  with  ,'t  of  its  weight  of  Charcoal,  lu- 
oiinuus  vapours  ajipear,  a  phofphorus  palTes  and 
the  Lead  is  reduced.  So  alfo  if  it  be  heated  with. 
Soda  onChaicoal,  the  Lead  is  in  fotne  meafui 
reduced,    j  BtRL.  Beoe.    178. 

This  Ore  contains  about  7a  per  Cent-  of  Li 
per  Lai'mont.  28  Roz.  Joi'R.  per  FoifRCRo' 
that  of  EiiRtENBAcK  ID  Alsacb  contains  79  . 
ccoi.  of  Calx  of  Lead,  i^  Phofphoric  Acidi 
of  Iron,  and  1  of  Water.  2  Ann.  Chym-  218. 
per  Klairoth  that  of  Zchoi-au  contains  72,08 
per  cent,  ot  Metallic  Lead,  i&.74of  Phofphoric 
Acid,{  and  1,;  of  Iron,  the-  remainder  is  cliicfl|  ' 
Air,  as  the  Lead  is  in  a  Calcined  State. 

■  See  bit  Tieatifc  on  Specific  Graviticj,  sod  »  Chym. 
Jinn.  tai. 

t  1  CttUBcytr.   14. 

1  ]  CicU  Sc^ti.  3  3iu«k,  to. 


,  lU- 
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with  J 
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lliegrcenilh  Tort  is  moft  comiooo  in  Austria 
ICahiwthia,  &c.  'file  browaifii  red  cryf- 
'ciltzcd  fjrt  hjs  hitherto  been  noticed  chiefly  at 
HoiLcOAT  in  Bkittant.  It  is  faid  to  have  f 
lately  been  found  in  the  Mine  of  Hoff  near 
ScHEMNiTz,  in  the  form  of  while  Lead  Spar* 
39  Roz.  363.  K.LAPROTH  aiiribmes  the  green- 
i(h  colour  very  properly  to  the  lion  contained  in 
it. 

Per  BiNDilEiM,  the  green  Lead  Spar  of  Sibe- 
ria,   contains  64  per  cent,  of  Lead,  6  of  Cop- 
_flert    2  Calx  of  Iron,    lo  Phofpboric  Acid,    3,5 
HUev.   and  10,5  of  Water  and  Air.     5  Bbku 
^Hkob. 

Bmi 
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t  MiKBKALIZED     BT    THE    Ar9BNI(AL    AcID. 

Absehicated  Lead  Orb. 


Of  this  which  has  hitherto  been  deteified  only 
n  Sf  A  IN,  we  have  but  an  imperfed  account  from 
Idr.  Proust.*  ' 

^Itscolourhe  tellsusisMEADOW  GREEN,  oftea   ' 

_j  into  the  Wax    yetlow,    found  in  fmall 
afTcs,  granular  or  botryoidal. 
CLuftre  z.  Waxy.     Tranfparency  z. 

Treated  with  the  blow-pipe  it  reddens  before 
'  metis,    and  retains  its  colour      It  melts  more  I 
difficultly  than  Phofphorated  Lead  does.     To  de-  1 
compofe  it,  it  mud  be  heated  to  whitcnefs,  then 
the  Arfenical  Acid  efcapes  witli  eifcrvelceoce  and  ^ 
the  Lead  is  reduced. 
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SPECIES  V. 

btlHXXALIZED    SY    THE    ARSENICA!.    AND 

Phosphoric  Acidb  jointlt. 

AnSENICO-PMOSPHOKA-rXD    LtAD. 

lis  colour  K  yellowifli  grbis,  or  it  prefentsal 
tcrnating  layers  of  pale  and  deep  green. 

U  is  found  tnaflive  ruperficially  inverting  I-'rag- 
mcnis  of  Quartz,  in  micknefs  from  lo  to  onfi 
Inch,  flat,  tubcrofe  or  botryoidal,  or  Cryilal- 
lized  in  fmall  truncated  hexahxdral  prifms,  nith 
incurvated  planes. 

Lnf^re. .  .Tranrparency  of  themalTive  o.  Of 
the  Cryflallized  2. 

Praflure,  pibrous,  striated,  or  conchoi- 
DAL  .• 

Hardnefs  ftom  5  to  7,  brittle. 

Spccir-  Gravity 0,3465,  Brisson. 

Its  powder  is  not  10  gicen,  but  rather  jrei- 
lo*vifh. 

Hence  wa  fee  it  differs  from  tlie  Phofphoratcd 
Lead  Ore.  in  Fradure  and  Specific  Gravity,  and 
perhaps  it  would  be  found  to  do  fo  in  other  rc- 
fpedSf  if  the  defcription  were  more  cxa(fl.+ 

■  I  ruppor<:  (lieMallive.  Striated  or  Rulutnl.  aiulihe 
CryfUIliicJ  to  exbibtt  the  Conchoutal  FnAure,  u  thrtk  two 


f  It  ii  taken  from  a  Ann.  Chyn.  t^  and  16.  and  fanned 
when  Hi.  Wecner'i  method  of  delcribtng  wu  not  featnDf 
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'  Itsr 


3  mucti  t 
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:  as  tlittt 


s  relation  to  Act 
;  Phofphorated  Ore,  the  dilute  Marine  Acid 
is  its  belt  folvent.  According  to  Foorcroy  nei- 
ther the  pure  nor  Mephito-Nitrous  .'cid,  hot  or 
cold,  lias  aijy  action  on  it. 

It'  brilkly  heitcd,  it  decrepitates.  Treited 
Irhh  the  How-pipe  on  Charcoal  it  melts  quickly, 
Biervefct-s  and  emits  a  white  fmoke  with  aa 
Arfenicai  fmell,  a  few  p.iiricteii  ot'  Lead  are  ra- 
id, a  brownilh  fluid  remains  which  on  cooling 
■yflalizes  like  PhofphorLited  Lejd. 
According  to  Mr.  Fouucroy  ioo  parts  of  tliis 
Ore  contain  650!  Arfeiiicited  Lead,  27  of  Phof- 
phorated Lead,  ;  of  Phofphorated  lion,  and  3 
I  Water.  2  Ann.  Chjm.  3^. 
« 
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*  MlKtRALiZSD    BY    TIIX    VtTRIOLlC    AclD. 


Native  Vitriol  of  Lead. 


Its  colour  is  white. 

Found  Cryflalized,   the  cryflats  very  minute 

nng  only  frum  I'r  10  i  of  an  Inch  in  length. 

hey  appeared  to  me  oblique  angled  quadran- 
gular. 

Ludre  4.    Tranfparency  4. 

430  Grains  of  boiling  Water  difTulved  on»  1 
third  of  a  grain  of  ihefe  CryUals,  and  in  the  fo-, 
juilDn  Muriated  liarytes  formed  a  precipitate. 

Treated  .      ' 


i  was  foon  reduced. 


'-pipe 


I  found  thefe  Cryftab  thickly  difleminateii  in  a 


xldifh  brown  mafi,    of  Ore  fcnt  ' 
E  e  z 


:  from 

AKOLBSEfl. 


212  METALLIC    SOBSTANCES.  LEAD. 

Anclbsea,    accompanied  with    a  nuaiber  i 
brownifli  red  Cryllals,  irreducible  byiheblom; 
pipe  ibo'  eafily  fufible.     Thefe  I  did  not  tho- 
n)ugMy  examine,  but  fufpefl  them  lo  be  Phof-1 
phoraied  Lead  and  Iron. 

Vitriol  of  Lead  naiural  or  artificial  is  eailly  re- 
duced on  Charcoal  by  the  blow-pipe,    which  it! 
one  method  of  difiinguifhing  it  from  Sctenke  orl 
Barofelcnitc. 


MURIATED  LEAD. 

Fekbkr  informs  us  that  an  Ore  of  tliis  natunta 
had  beerrfound  at  Miks  and  Eleystaot  in  Bo-* 
HEMIA,    but  he  gives  no  defcription  nor  proof 
of  it.*     On  the  other  hand  Baron  Born  aQures 
us  that  the  grey  Hexah^dml  Cryflals  found  at 
Mies,    which  were  there  taken   for    Muriate4J 
Lead,  were  proved  by  Klaproth   to  conCft  of ■ 
Lead  united  to  the  Phofphoiic  Acid.f 


SPECIES  VIL 

MlHCRALIZtO     BT     TUK     MoLYBDENOUB   AciD^I 

Yellow  Moltbdehated  Lead  Oke, 

Yei-low  Lead  Spar,  of  :ome. 

GeHe  BltyfTZ  of  tVemtr. 

Its  colour  is  Citron  Yellow  pale  or  dark,  or  \ 
Wax  yellow,  or  paffiag  into  the  Orange  yelloW'  ' 

•  Nw-  Aft.  PtirepoL   1:85.  269. 
t  ^  RMb.  373. 

Found 
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Found  maflive,    difTcminaied,  or  lamellar,    or 

ovftalized  infmall  Cubic  or  Rhomboidal  or  Oc- 

iOJEdral  tables,    or  thin  plates,  often  Cellularljr 

icumutated,  or  AcicuLir.  ' 

fLullre  2-      i,=.    3-     W.ixy-    Tranfparencjr  1 

o. 
iFM^ure,  minute  coxcijoiDAL. 
I  Fragments  3. 
iHardnefs  frtim  5  to  6- 

ISpecific  Gravity  of  the  maflive  much  debafed 
ptb  mild  Calx  ^.^cc  Jacquin  2  Mjscell. 
3  )o.  hrreak  white.  Sulphurated  V  0!- 
Jtaii  blackens  it. 

■  Before  the  biovv-pips  it  decTepitates  and  melts 
to  a  yellowifh  and  blackifh  grey  mafs,  which  10 
wax  imparts  a  bluifh  white  colour,    and  if  Ni-  ■ 
e  be  added,  it  is  reduced. 
Ht  does  not  etTcrvefce  with  Acids,    tho'  it  often 
Pbms  to  do  fo  from  a  mixture  of  mild  Calx  in- 
jCbly  contained  in  it,  but  if  it  be  digefled  with 
large  proportion  of  Mtrous  Acid,    the  greater 
Kt  will  be-  di0blv'ed  in  it,  and  white  flakes  will 
irdiffufedlhro'  ihefolution.     TbcMuriated 
^d  alio  difToIves  it  by  digeflion,  and  fiill  better, 
I  tlie  Acid  be  concentrated,   the  folution  will  be 
or  deep  blue  if  flir'd.*     But  if  dilute, 
Hourlefs.f 
Mr.    Klaproth  has   clearly  (hewn    that   of 
Carinthia    to  ronfift  of  Lead  united  to  the 
Molybdenous   Acid,    but  in  what  proportion  he 
has  not  dctentjined,     4BERL.BEOB.   103 

Accorduig  to  WtiLFEMjit  affords,  when  treated 
with  filings  of  Iron  and  Borax,  54  per  cent,  of 


I  *  s  Jtcqvin  Mifcell.  AuQr.  399. 
mi  P(T  Kbpratfa.  4.  Scrl.  Bc^b.  t03. 

Lead  I 
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Lead,"  fometimea  u  is  fo  impacted  with  Calcare- 
ous particles  that  it  fonns  a  yellow  mafc  refemblii* 
litharge,  per  Wulfen.  i  Jacquin's  MifceU. 
Auftiia.  190.  who  treats  of  this  Ore  and  the 
,Aerated  Ores  very  minutely. 


SPECIES  vni. 

MtMERAtlZID    BY    AN    EXCESS    OF    OXYOEN", 
WITH    MOLKBDINOUS    CaLS, 

Red  Lead  Spar. 
Rotk  Blejerze  of  Wtrrsn-. 

Its  colour  is  Aurora,  that  is  Red  with  a  (hade 
of  yellow,  fometimcs  indiftinct  by  reafon  of  a 
thin  rind  of  yellow  Cchre,  or  Hyacinth  Red. 

In  France  it  is  faid  to  have  been  found  mafliTC, 
but  more  generally  diffeminated  or  overlaying. 
In  Siberia  it  has  hitherto  occured  CMily  cryfbi- 
izcd  in  fmall  acute  angled  four  Jlded  ptilins, 
fometimcs  fmooth,  fonietimes  longitudiiwlly 
"Streaked,  often  hollow,  rarely  in  low  Hexahadral 
prifms,  with  two  fmall  and  tour  broad  fides. 
Thcfc  Cryftsds  arc  often  implicated  In  eadi 
other. 

External  LuHrc  2.  ^-  Imemal  £.  1^. 
Common,     Tranfparency  2.  3. 

Frarturc.  if  inadc  croflvrays,  foliated. 
Otherwife  compact,  being  fine  grained  omevek 
or  mii'uie  cdnc;iuidal. 

3  MKfcn.  Aullr.    r^B. 

Fragments 
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Fragment  £• 

"HardDefs   5.    .-.      Specific  Gravity   C.oiSg 

JlSSON    j.,j<;-     BiKDIlUIM.* 

CStrcak  arid  Powder(>RAN&E  Yellow. 
ft)oes  not  eJfervclcc  with  Acid-;.  '1  he  V'hrioltc 
;  cqM,  fcarct-ly  or  but  ilovvly  afTecls  it.  It 
llfuibs  to  utiiie,  but  not  to  diSufe  itfelf  in  the 
trous  whether  hot  or  cold.  But  the  Marine, 
uithoutJieit,  fenfibly  attacks  it,  and  dif- 
3  about  I'j  of  its  weight  ;  if  heated  an  efier- 
nccnce  is  perceived  aiiliiig  from  the  produtflion 
T  Oxymuriated  Acid. 

I  Treated  with  the  Llow-pipe  on  Charcoal  it  de- 
rpitates,  a  fmall  proportion  of  the  Lead  is  re- 
iced  but  the  gri;ater  part  of  it  remains  a  black 
ig,  which   to   Borax  gives  a  grafs  green  colour 
Biog  into  the  leek  green. 
f  mixed  with  i  of  its  weight  of   Charcoal 
J  proje^ed  into  a  red  hot  crucibW,  it  inflamesi 
Jreafon  of  the  pure  Air.     BI^fl■liIEIM. 
JBy  ilie  Analylls  of  Mr-   BiNoiiEiM  it  con- 
60  per  cent,  of  Lead,  11,66  of  Molyb- 
10U3  Acid.     5.66  of  Nickel,  a  fmall  proper-  ! 
I  of  Copper  and  Cobah,  i  of  Calx  of  Iron» 
^f  Air  and   Wuwr  and  4  i  of  Silex.f    ThtsJ 
Dlybden  however   I'ccms  to  me  to  be  only  ii^ 
!  ftate  of  a  Calx. 
But  according  to  Mr.  Maquart  itconfifls  (^J 
t  per  cent,  of  Lead,   57  Oxygen,  if  of  Iron;, 

*  4  Beil.  Beob.  191. 


diid'J 


D^l 
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and  2  ■  f  Argill.  The  former  detcrminaiiOii 
feems  to  me  the  moft  accurate.  The  Molybdc- 
nic  Calx  is  known  to  communicate  a  yellow  co- 
lour 10  Lead.  I  Chym.  Ann.  1794.  145. 
and  a  green  to  Borax,  but  here  the  Mclybdenous 
Acid  is  not  cumbined  wiih  the  Lead. 

It  feems  to  be  a  \''"''""  fupcrfaturated  with 
Oxygen  and  mixed  nitti  Molybdenic  Calx  and 
other  Metallic  Calces- 


t 


SPECIES  IX. 

MiKERALIZtO    BT    SuLPHUIl. 


Of  this  we  may  diftinguifli  four  families, 
Common  Galena,  Compad  Galena,  Bkck 
Lead  Ore,  and  Blue  Lead  Ore. 


FIRST  FAMILY.. 

CoMUOH  Galeka. 

,  Its  colour  is»either  light  or  dark  bluifh,  that  is 
LBAD  GREY,  fomctimcs  Ir'idefcently  variegated, 
blue  and  red,  or  verging  on  the  green. 

It  1:3  found  maEfi^e,  diRcminated,  invelling, 
fpecuiar,  botryoidal,  tuberofe,  .flalaiflittc,  tu- 
bular, telluhrj  corroded,  interwoven,  &c.  or 
cryftalizcd  ;:i  cubes,  fometimes  with  truncated 
edges,  or  Hexahasdra!  prifms,  or  double  qua- 
drangular pyramids,  the  fummits,  fides  and 
edges  blunted,  or  in  fix  fided  tables,  &c.  middle 
fizcd  or  fmall,  and  generally  with  fmooth  fur£uxs. 
LuAie 
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_,uflre,  3.   2.    Metallic.      Tranfparency,  o. 

J'radare,  plane,  or  curved  foliated,  fome- 

jBes  broad,  andiong  or  fhort  striated,  fome- 

mes  narrow  and  divergingly  striated. 
Jj^ragments  moflly  quadrangular  and  of  ditTer- 
eni  lizes;  prcfcnts  granular,  fometimcs curved 
LAMELLAR  diftinft  concfeuons,  fine  or  coarfe, 
rarely  columnar. 

Hardnefs  from  5  to  7,  rarely  8,  or  9  from 
Pyritous  or  Quartz  particles  inviGbly  intermixed, 
brittle. 

Specific  Gravity  7,587  Brisson.  7,290  Gel- 
lert.  And  of  the  G  ilcnas  of  Derbyshire. 
from  7.051,  to  7,786  Watson  ;  nay  he  found 
WW  fo  low  336,565.*  I  found  that  of  the  fpcci- 
men  2737,  O.  which  is  striated  to  be  7,448. 
The  heavieft  are  die  beft. 

Gives  a  bluilh  grey  ftreak  of  a  Metallic  Luftre. 
Sometimes  ftains  the  fingers. 

EifcTvcfccg  both  witli  Nitrousand  Marine  Acid. 

In  a  crucible  it  melts  eafily  inio  a  yellowifti 
flag  and  fome  Lead  is  commonly  found  reduced, 
and  fo  much  tlie  more  as  the  Ore  is  more  Pyri- 
toui,  but  MERE  Iron  renders  it  refra^ry.  2 
Bbrgm,  495. 

Before  the  blow-pipe  on  Charcoal  it  decrepi- 
tates, but  melts  cafily  h  ith  a  Sulphurous  fmell, 
part  finks  into  theCharcoil;  if  alternately  heated 
and  cooled  it  will  at  laft  vanilh  and  leave  its  Sil- 
ver, if  it  contains  any.  Bergman,  493.  For 
a  more  particular  account  fee  Engestrom  in 
Chosstedt,  p.  304. 

*  3  Waifoo,  211  ind  sti. 
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Lead  enters  into  this  Ore  generally  in  ibe  pro- 
ponion  ot'tVom  45  10  R3  per  cent.  The  Sulphur 
IS  to  tlic  Lead  in  the  proportion  of  16  to  ^3 
nearly.  But  the  l/znd  commonly  contains  Si'vcr 
in  ihc proportion  of  from  ■,[/:  to  I'l'  The  O.es 
thai  have  mod  luftre  are  fiiii  lu  contain  mod 
Silver,  thofe  that  have  lenii  luftre  contain  moft 
Iron,  unlefs  the  want  of  luftre  proceeds  from 
dcciy. 

Lead  in  Galena  is  in  its  metallic  ftate  ;  for 
the  Ore  may  be  reduced  by  Alkalis  ;donewiUiOut 
any  phlogifiic  matter- 

This  Ore  is  faid,  fometijnes  to  contain  Zioc,  or 
Regulus  of  Aniimony.  The  Zincky  Ores  arc 
faid  to  be  greyer  than  other  Ores.f  The  Striated 
Ores  are  thofc  that  are  faid  to  be  Antimonial. 

Mr.  Ladmont  un-nd  traces  of  the  Phofphoric 
Acidinfomeof  thofe  of  BrittakY. 

It  is  the  commaneft  of  all  the  Lead  Ore^. 

To  this  we  mny  annex  the  very  light  cret 
ORE  which  Ruprecht  calls  Silver  Glamz, 
which  contains  14  per  cent  of  Silver,  and  alfo 
Gold  with  the  Lead-  It  is  generally  found  dif- 
iemmated,  rarely  in  cubes-  Luftre  4.  Fni^urc, 
FOLIATED,  Sec* 


SECOND  FAMILY, 
Compact  Galcxa. 

BUj  Schwtif,  ajWtrtur. 

'lis  colour   is  Lead  grey  fijmeiimcs  pain 
._jr,  or  inclining  to  tlie  ilecl  grey. 
Found  maffive,    in  nodules,   invefting,  and  I 


BornPhy.  Aibeit,  41 
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External  Luftre,  z.  3.  Internal,  c  !•  2. 
Tranfparency,  o. 

Fra<tture,  compact  moftly  even,  or  inclining 
to  the  flat  coNCHoiDAL,  feldom  diicovers  ftriae, 
or  inclines  to  the  EOLiAtED,  fometimes  in 
the  grofs  SLATY 

Fragments  indeterminate,  and  prefcnts  no  dif- 
tinft  concretions. 

Hardnefs  from  6  to  8.  Specific  Gravity  from 
6,886  to  7,444  Cellert,  I  found  that  of  the 
fpecimen  2753,  O.  to  be  5,052.  And  that  of  the 
Ipecimen  2754,  O.  to  be  4,013.  but  then  this 
vifibly  contains  ftony  particles.  That  of  the  fpe- 
cimen 2757,  O.  is  4,319 

Streak  brighter  Lead  grey  and  metallic.  Often 
feels  fomewhat  greafy,  and  llains  the  fingers. 
Effervefces  vs  ith  Nitrous  Acid. 

Hence  we  fee  that  in  luftre,  frafture,  frag- 
ments, and  Specific  Gravity  it  differs  much  from 
the  former  family.  However  it  is  fud  to  con- 
tain no  Silver.*   but  often  iron  and  Zinc, 

The  connexion  it  may  often  have  with  the 
Plumbifcrous  Silver  Ore  which  contains  fo  large 
a  proportion  of  Lead,  fhould  be  noted. 

Before  the  blow-pipe  it  d  >es  not  decrepitate  fo 
ftrongly  as  the  former  family,  but  melts  eafily 
and  is  reduced  on  Charcoal  with  a  Sulphurous 
fmell. 

♦  Suckow  Mineral,  359. 
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THIRD  FAMILY. 

Bi.uE  Lead  Ore- 

B!au  BUyerz,  of  Werner. 

Its  colour  is  intermediate  between  the  Itidigo 
Blue,  and  the  Lead  Grey,  fometimes  itKlining 
to  Black. 

Found  maTivCf  or  cryflalized  in  thick, or  (len- 
der 6  fided  prifms,  divergingly  bundled  together, 
the  fuiface  often  rough  and  coated  with  brown 
Iron  Ochre. 

External  Luftre,  i.  2.  Internal,  1.  Metallic. 
Tranfparency,  o. 

Fracture,  COMPACT,  fine  grained  onevih or 

EVBN. 

Fragments  indeterminate. 

Hardnefs,  6.  Specific  Gravity,  5,461.  Cil- 
ler r. 

Streak  brighter. 

Before  the  blow-pipe  it  melts  eafily  with  atow 
blue  flame  and  Sulphurous  fmell,  and  is  ealiljr 
reduced. 

Note.  Abbe  Wuffek  remarks  that  thin 
Tranfparent  Lamella  of  the  white  Lead  Ore 
fometimes  appear  bluifh  grey  like  fcaly  Iron  Ore, 
becaufe  they  cover  a  brownilh  black  fubflancc, 
or  are  obliquely  inferted  in  it.*  It  is  very  rare. 


*  a  Mirccll.  Aollr.  371. 


FOURTH 
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LEAD.   Z2S 


FOURTH  FAMILY.       " 
Black  hxw  Om. 

Schwarz  BUytrz  tf  IVcnter. 

Light  or  deep  black,  often  with  fomc  ffreaks  <rf 
red. 

Found  ma/Iive.  diflcminated.  Cellular,  Stalac- 
titic  or  cryftaiized  in  fmall  or  minute  hexahs- 
dral  prifms,  generally  truncated,  and  often  fo 
implicated  a^  lo  be  ditficultly  diftinguilhcd. 

External  l.uHre,  2.  3.  Internal,  2.  1,5  Me- 
tallic.    1  raiTTpartncv,    o. 

Fraiflure,  uneven,  or  im^erfectlT  con- 
choid A  L  or  intermediate  between  both, 

Hardnefs  from  5,  6.  brittle.    Specific  Gravity, 
5,744.,    Brisson      5'77>  Gellcht. 
Streak  light  bluilh  grey. 
Before  the  blow-pipe  it  decrepitates,  but  melts 
e&fily  and  a  reduced. 

By  the  experiments  of  Mr.  Laumont  it  ap- 
pears that  this  Oie  confifts  chiefly  of  Sulphurated 
Lead  arifmg  from  decaying  Galenas,  and  the  red 
part  from  the  brownifli  red  Pholphoric  Ore. 
For  from  the  black  pril'ms  he  extrafted  Sul- 
phur, and  from  the  red  part,  Phofphoric  Acid.* 
Galenas  appear  to  me  to  decay  from  fuper 
oxygenation. 


'  50R0Z.  Jour.  38}. 


Of 
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0/  tkf  Bnwn  Lead  Ore  tf  IVerner. 

Its  colour  is  rcddilh  brown,  or  nut  brown, 
fomctimcs  inclining  to  grey  or  black. 

F.^'Und  maffive,  and  cryftalized  in  oblong 
right  angled  four  or  fix  fidcd  oracicular,  or  capil- 
lary prilms. 

External  Luftre,  of  the  Cr>ft,ils,  2.  i.  In- 
ternal, 2.  1,5.      Tranfparcncy,  2.  i. 

Fiaflure,  uneven,  or  minute  spf  intery, 

Hardnefs,  5.  brittle.  Specific  Gravity  confi- 
dcrable. 

Before  the  blow  pipe  it  melts  cafily  is  not  re- 
duced but  cryflalizes  into  needles. 

It  occurs  chiefly  in  Brittany  and  feems  tO' 
be  a  variety  of  the  third  fpecics  already  mentl 
oned,  containing  Lead,  Phofphoric  Acid,  and 
Ibme  fubftance  not  yet  determined  which  caufcs 
tlie  acicular  crydalization. 

Note.  What  is  called  grey  Copper  Orel 
(Fahlerz)  both  in  Cornwall  and  in  tl 
Hartz,  may  alfo  be  deemed  a  Lead  Ore, 
that  of  Cornwall  contains  about  49  per  cent, 
and  that  nf  St.  Andreabbf.rg,  34  per  cent,  of 
Lead,  The  Plumbiferous  Silver  Ore  alfo  contain* 
4S  per  cent,  of  Lead. 
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CHAP.    VIII. 


MERCURY. 


lis  colour  and  Luftre  is  that  of  polilhed  Silver. 
It  remains  liquid  between  600^  above,  and  72^ 
below  the  freezing  point  of  water  on  Fahren- 
heit's fcale. 

Its  Specific  Gravity  is  13,568  Br  is  son,  or 
nearly  13,6. 

Eaiilv  foluble  in  Nitrous  Acid,  and  alfo  in 
the  concentrated  Vitriolic  Acid  ftrongly  heated. 

The  leaft  traces  of  Mercury  in  an  Ore  may  be 
difcovered  by  iulpending  a  polilhed  plate  of  Cop- 
per over  it,  when  heated  to  rcdnefs,  as  globules 
of  Mercury  will  adhere  to  the  Copper. 

SPECIES    I. 

NATIVE. 

This  is  found  in  fmall  drops  in  various  ftones. 
Clays,  or  the  various  Mercurial  Ores  prefently  to 
be  mentioned.     Heat  o^tcn  draws  it  into  view. 


SPECIES.  II. 
NATURAL  AMALGAMA. 

Its  colour  is  Silvery  white,  or  grey,  rarely  iri- 

defcently  tarnilhcd. 

Occurs 
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Occurs  fcldom  maffive,  more  commonly  dilTc' 
minatcd,  invefting,  Ibmetimcs  cryllatized  ia  iiti' 
pcrfcd  cubes,  priims,  or  pyramids,  often  in  veini 
running  thro'  naiive  Cinnabar. 

Luftic,  ;.  3.4.  Metallic.     Tranfparency,  o. 

FnAure  uneven,  or  flat  conchchdal. 

Sometimes  brittle,  Ibmetimes  tough  according 
to  the  proportion  of  Mercurv  principally  wfacit' 
trilurated.     It  creaks  when  cut. 

Heter  remarked  that  fome of  ihefe  amalgma 
We  more  brittle  than,  confidering  the  proportioi 
of  Mercury  they  conuin,  they  naturally  (hoult 
be,  and  that  this  brittlenefs  proceeds  from  a  mi- 
nute portion  of  Argiil  *  If  rubbed  on  Gold, 
tinges  it  white. 

The  metal  which  Mercury  is  moft:  commonir 
amalgamated  with  is  Silver,  of  which  the  amaC- 
pam  contains  above  20  per  cent ;  and  which  ma 
be  feparated  by  mere  heat,  and  confequcntljr  b 
the  blow-pipe. 

SPECIES   III. 

MINERALIZED  BY  OXYGEN. 

Native   Precipitate  pkr  si,   aw»  Har*tt 
Merccrial  Ore. 

^ici-Sihcr  Ltbererz  ef  iVemtr. 

Of  the  Hepatic  Ore,  Werner  diftingui0n 
two  families,  the  compact  and  the  slaty. 

•  1  Cbfm.  Ann,  1790,  39. 
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FIRST  FAMILY. 
COMPACT. 


Its  colour  is  intermediate  between  the  Lead 
Grey  and  dark  CochinCil  Red,  fometitncsipeckled 
fften  or  blue,  from  a  mixture  of  Copper. 

1  It  occurs  unly  Mainve,  and  ufren  contains  Na- 

Evc  Mercury  and  Cinnabar,   moftly  imbodied  io 

jony  Matter. 

bj,u0re    K    o.    Mt^i^llic.     Tranfparency    o. 

I  Fraifture  compact  nearly  evfn. 

-  H^rdnefcfrom6to8.  Specific  Gravity  9,a30i 
pRissoN.  7,937  Gei.i.ert.  I  found  that  ctf  i 
ihe  Specimen  1907.  O.  to  be  j.iaO.  and  rfl 
the  Specimen  1908.  O-  to  be  7,352.  1  haj  of  1 
Anificiai  precipitate  p^h  se  la  10,871  BRt»-  J 
sow-  Some  mailes  tiowever  are  found  and  ivorlfr^  I 
ed,    wiiofe  Specific  Gravity  i:;  fo  low  as  2,",4p 

IGellfrt.     as  the  Mercury   is  eafily  expdied 
Iqrhcai. 
t   Streak  dark  bed,  Metallic  and  brighter. 
I  h  is  the  commoncft  Ore  in  the  Mines  of 
B>RIA. 
r  It  is  itfelf  infoluble  in  the  coloiirlefs  Nitrous 
Acid,  tho'  the  foreign  mitter  that  accompanies  it 
is  often  foluble  tUetfcia.     But  the  Marine  Acid 
Ijeated  diflblves  it. 

k  yields  from  20  or  lefs  to  78  per  ccrtl.  of 
Mercury.     The  heavieft  Ore  is  the  bed.     It  ge- 
nerally contains  Calx  of  Iron,  and  flony  matter, 
irften  Cinnabar  and  Native  Mercury. 
WJf  fufficieiitty  heated,  ilie  Mercury  flies  off. 


[Vol.  II. 
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SECOND  FAMILY. 


SLATY. 

lis  colour  is  intermediate  between  the  dark 
Cochineal  Red,  and  the  Iron  black. 

Found  IVIaflive.  In  the  Haly  rifts  its  Luftn 
is  2.  3-  in  the  crofs  Fradlure  i.  common,  bm 
verging  on  the  Metallic. 

Tranfparency  o.  Its  longitudinal  Fra£lur9 
thick  and  curved  slaty.  Its  crofs  FraAurt 
nearly  even, 

Hardnefs  from  6  to  7.  Specific  Gravity  coa 
fiderable. 

Streak  dark  Red  and  brighter. 

It  is  frequently  nothing  more  than  Bitumini 
Marlite  or  Shale  impregnated  with  Precipiute 
PERSE,  as  appears  by  its  di0blving  in  Marind 
Acid,  and  reuifing  10  do  fa  in  colourlefs  Nitrou* 
Acid. 

Some  think  both  thefe  Species  of  Ore  to  con- 
fift  of  a  mixture  of  Cinnabar  and  indurated 
Martial  Clay,  but  fome  alfo  confifls  of  Native 
Precipitate  peb  sb. 


SPECIES  IV. 

MlHtKALIZtD    BY    TBB  VITRIOLIC    AKP 

Marine  Acidi. 

While  or  ycllowifh  white,  or  Citron  yellow, 

or  greeniJh  yellow,  or  greyifh  black,   or  Mack, 

thele  colours  often  meet  in  the  fame  Specimen. 

Fre- 


I 
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Frequently  mixed  with  green  or  blue  Calciform 
Copper  Ore  and  Cinnabar. 

Found  rarely  maflive,  or  difleminated  ;  gene- 
rally in  crufts  (calw  or  Nodules,  or  rounded,  or 
cr>'ttalized  in  fraall  or  minute  Cubes,  eight  or 
fix  fided  Prifms,  or  four  fided  Pyramids  with 
truncated  Angles,  &c.  often  accumulated,  or 
decayed,  and  tlien  in  a  white  or  yellowifti  dufty 
form. 

Luftre  of  the  white  2.  3.  Pearly. 

Tranfparency  2.  1.  o. 

The  yellow  are  chiefly  Vitriol  of  Mercury 
proceeding  from  decayed  Cinnabar,  fometimes 
the  Vitriol  of  Mercury  is  found  in  the  greateft 
proportion  in  the  group  of  both  compounds, 
fometimes  the  Muriated  Mercury,  but  generally 
ihe  former. 

Before  the  blow-pipe  they  diffipate. 


SPECIES  V. 

MlNEKAMZED     BY    SutPHUR. 


Of  this  we  have  two  Families,  Native  vEthiops, 
and  Native  Cinnabar 


FIRST  FAMILY. 
Native  ^thiopb. 


kits  colour  is  BL  ACK,  or  greyifli  black. 
Found  diflerninated  or  feated  on  other  Merct^-^ 
rial  Ore?. 
Luflre  and  Tranfparency  o. 
Its  confiftence  loofe,  it  ftains  the  fingers  and  is 
very  heavy. 

Gg  2  It 
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MEaCUGLV. 


It  is  (aid-  to  have  birsn  found  in  the  Tcrri!or.y 

of  Nassau.  Nov.  Aft.  Hetrop.  17*5-  Aiid  at 
St.  Christian  nctr  PtsBEnc.  Bekoldinc. 
tig.  Specific  Gravity  2,^3;^  HAHtK  Auotber 
Hlack  fubHsince  containing  cither  j^lhiopeor  Cin- 
nabar or  Native  Meiciiry  is  cillcd  Corabuftifale 
or  Bituminous  Ore.  as  it  cotilllls  of  Bitumca  or 
Goal,  impregnated  with  fom«  or  other  of  thcfc 
fubftantei,  in  The  quantity  of  from  10  to  15,  or 
ioperccnt.  1.  Raap.  2D0. 

Sometimes  ihe  Oxygenated  Ore,  Species  3, 
when  tmind  in  a  Aisnie  abounding  with  Bitumen 
is  fo  callird.     '■     . 

SECOND  FAMILY. 

Nativk  Cinnabar. 

Of  this  Mr.  Wernfr  diflinguifties  tviro  forts 
the  daric  Red,  and  the  bright  Red. 

DARK  RED. 

its  colour  is  Cochineal  red,  of  ditTcrenl  de- 
grees of  intcnfiiy,  fomeiimesdefcendiog  towards 
(he  Lead  grey,  fometimcs  paifing  to  the  Car- 
mine. 

It  occurs  Maflive,  diiTeminated,  inverting,  or 
in  veins,  or  Cryftalized  in  triangular  Prifms  or 
double  quadrangular  Pyramids,  or  Rhombs,  the 
Cryrtak  often  diagonally  flreakcd.  but  commonly 
fo  fmal!  or  minute  or  implicated  that  their  form 
is  difficultly  diflingiiiihcd. 
Lufire  of  tlie  MallJve  o.  1.1.  Of  ihe  ccy/taJiEol 
Tranfpacency  of  the  MfllTive  o.  Of  ihe 
I.  3. 

Fradlure 
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Fraiflure,  moftly  foliatbd,  fomemnes  une- 

N,    rarely  stEiatRd  or  fibroos,    wtiich  i9 
irkablr,  as  ihai  of  the  Artiticial  furmed  ia- , 
dry  way  is  always  Fibroit;.     Prefcna  Ihie  ] 

i'lal  diftiiuft  cnncrctions. 

Hardiiefs  generally  from  6  to  7.  but  fometimei 
only  3  or  4.  and  then  ftains  the  fingers. 

Specific  Gravity  of  a  Triangukr  Prifm  from 
DEN  10,1285  Brisson.    Ot  another  Spe- . 

icn  4,494,  Gellert.    But  this  mull  be  very  I 

ipure,  fori  found  that  of  the  Specimen  ig+Tj 
O.  to  be  7,786,  and  MuscHENBR.  found  it  in 
general  7,3  or  7,2,  and  once  6,188. 

Streak,  dark  red  metaUic. 

Before  the  blow-pipe  it  dlflipatcs  with  a  btu0 
Aame  and  Sulphurous  linel!. 


■  BRIGHT  RED. 

Comnionly  Scarlet,  fometimes  inclining  to  tlicJ 
Criiirfon,  and  thence  pafling  to  the  bluifh  grcyj T 
but  oftencr  to  the  light  or  orange  vellow,  partictl?  i 
larly  when  decaying.  •* 

Found  msfiive.  dlfleminated,  or  in  veins,  rfj 
ftalaflitic,  or  dully,  or  in  minute  Cryftals.  J 

Luftre,  ot  themaflive,  o.  i.  OfthecryftM-i 
izcd,  2.  3. 

Tranfparcncy  of  the  maiflive.  o.  Ofthecryt' 
tatized,  I.  2.  rarely,  3. 

Fraflure,  compact,  uneven,  or  fine  eai-. 
TUT,  fometimes  foliated,  fometimes  imper- 
'  3ly  fibrous. 


Hardndj 


I 
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Hardnefs  from  3  to  8.  Specific  Gravity 
6,go22.     Brisson-  5..4I9-     Gfllert. 

The  fofter  forts  ftain  the  fingers,  and  fo  do 
the  harder  when  wetted. 

Streak  Red  Metallic. 

Before  the  blow-pipe  it  difiipates  like  the  for- 
mer. 

Baron  Born  mentions  a  iranfparcnt  Ciimabar 
Ore  of  a  beautiful  red  and  fparry  texture,  found 
in  the  mines  of  Idria  in  17)39,  which  gives  om 
an  hepatic  fmeli  when  rubbed.  sRaab.  394. 
it  probably  is  of  the  fort  here  mentioned  ;  he 
fu^^etfts  the  fmell  to  proceed  from  a  Calcareous 
Hcpar,  which  does  not  feem  improbable,  i 
Chym.  Ann.  17S9.  316.  Elhuyart  alTures  us 
that  Cinnabar  mav  be  decoinpofed  by  Marine 
Acid,  in  long  continued  ebullilon-*  However  I 
found  it  inioluble  both  in  Marine  and  Nitrous 
Acid,  in  a  boiling  Iieat  continued  half  an  hour. 
Its  bed  folvent  is  Aqua  Regia,  formed  of  three 
parts  Marine  Acid  and  one  part  of  Nitrous  Acid, 
as  Mr-  HiLDEBRAND  has  (hewn.  Aqua  Rcgia 
formed  of  three  parti  Nitrous  and  one  part  of 
Marine  Acid  Oxygenate?  (he  Sulphur  and  con- 
verts it  into  Vitriolic  Acid.-f- 

100  Parts  of  pure  Cinnahir  contain  about  80  or 
81  parts  of  Mercury,  but  it  is  feldum  fo  pure, 
containing  calx  of  Iron,  or  fome  earth,  and  hence 
it  affords  Mercury  in  various  proportions  accord- 

^  to  its  purity.  1  bus  ScoPOLi  found  CixSa- 
BAR  from  Carinthia  to  yield  78  per  cent. 
whcnotherSpecimeni  from  £chbmint2  afforded 

•  t  Bcrgb.  315.  in  ootc. 

f  X.  ChfiD.  Ann,  tj^z.  179. 
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but  34,4.*  The  Scarlet  fort  (othcrwife  called 
Vermillion)  is  faid  to  contain  more  Sulphur  than 
the  darker  fort.    Brisson. 

This  fort  of  Cinnabar  is  found  in  the  hollows  of 
compact  brown  Iron  flone  or  brown  Haematites. 

THIRD  FAMILY. 
Gkxtish  B£ack. 

This  is  faid  to  confift  of  an  intimate  mixture 
of  Cinnabar  and  Copper. 

Its  frafture  is  compa<a.  When  heated  it  de- 
crepitates, the  Mercury  and  part  of  the  Sulphur 
flies  off,  the  Copper  remains,  it  contains  a  wrge 
proportion  of  Iron.  Cronft.  and  i  Chym.  Auu 
1784.  429, 

^  Dizzon.  Vol.  3.  p.  105^ 
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CHAP. 


ZINC. 

Its  colour  i§  iniermediaie  between  the  filvery 
white  and  Lead  grey,  when  tarnifhed  it  inclines 
flrongly  to  the  latter,  or  is  ratlicr  bluer,  and  lefs 
black. 

Luflre,  3.  It  13  the  mod  malleable  of  the 
Semi-metals,  and  by  compreirion  may  lie  reduced 
to  thin  phtcs,  as  Mr.  Sage  has  difcovercd. 

Fradure  striated  palfing  into  the  foliated. 

Hardnefs  6.  is  more  brittle  whea  hot,  than 
when  cold. 

Its  Specific  Gravit) ,  when  pureand  compreflfed, 
is  7. 1908.  Brisson.  In  its  ufua!  ftate  6,86a. 
BiRCM.  SciAGR.  I  found  that  formed  by  fub- 
hmaiionand  abounding  in  cavities,  only  5,918. 

Eafily  foluble  in  acids,  wheiher  in  a  calcined 
or  in  ameiallicflate. 

Heated,  it  melts  as  foon  as  it  becomes  red  hot, 
namely  at  a  higher  heat  than  Lead  hut  lower 
than  Copper,  then  inflames  and  fubltmcs  in 
flowers,  at  firft  yellowifh,  but  white  when  cold  or 
foon  after.    Its  flame  is  bluilh  greenilh  white. 

Before  the  blow-pipe  it  difliculdy  melts,  as  its 
furface  becomes  Toon  coated  with  a  calcined  crufl, 
however  by  a  continued  heat  it  is  internally  fof- 
ed,  and  a  greeniih  flame  breaks  out  at  intervals, 
while  white  flowers  are  fcattered  around. 

Mr.  PiiKiNGTON  in  his  account  of  Derit- 
IHIRB  tells  us  that  native  Zinc  has  been  found  Bt 
lAt  in  the  form  of  grey  flat  pliam  needles,  in 
of  a  Calamine.  Thcfc  inflame  when 
heaisd 
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heated  to  rednefs.  Some  circumnances  relative 
to  the  place  and  fuuation  of  this  Calamine  ftiould 
be  afcenained,  before  we  can  be  certain  that  this 
Zinc  is  not  a  produ(fl  of  art.  It  is  faid  to  be 
found  native  in  the  Ifland  of  Naxos.  1  Chym- 
ipn    1784. 


SPECIES  I. 

MlNERALtZtD     BY    OrVGEK,    WITH    OR 
WITHOUT    PIXED    Al«. 

Ctlemint.    Gtlmti  «/  Werner. 

|Of  this  Species  wc  miy  diftinguifh  three  fami^  I 
s,  the  loofe  or  friable,  the  compact  and  the  J 
riuicd. 

FIRST  FAMILY. 

^oojx  OR  Friable,  akd  Lamkliarly  mixed 

WITH  Iroh  Ochrk. 


1 

^-fi-oi 


Its  colour  is  pure  white,  grey,  or  light  yello^  i 
om  a  mixture  of  Calx  of  Iron.     Of  aloolSJ 

mfillence  and  frangible  betwixt  the  fingers  like  1 
^c  fccond  family  ol  the  fccond  fpeciesof  Lead  J 
[lOres,  but  (tho' heavy)  much  lighter 

Luftre  c.     Tranfparcncy  o-     Frafture  Earthy. 

It  fomeiimes  effervefces  w  ith  Acids,  fometimes 
not,  like  the  Artificial  flowers  of  Zinc,  whidi 
Bergman  found  fometimes  effhrcfcent  fome- 
times  not.  2  Bf.rc.  523.  ntih  dilute  Vitriolic 
Acid  it  yields  Vitriol  of  Zitic,  and  a  fmall  pro- 
ponion  of  that  of  Iron,  if  the  red  part  be 
alfodiilblved. 

Vol.  n.  H  h  Heated 
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Heated  (o  Rednefs  it  often  (when  pure)  be- 
comes yellow,    but  reaffumes  its  colour  on  cool- 

Treated  in  a  crucible  with  i  of  its  weight  of 
Charcoal,  in  a  white  heat,  itburnswitha  green- 
i!h  blue  light  undulating  fiame,  and  fome  Howcrs 
fublime. 

With  Sulphurated  Volnlkali  it  does  not 
blacken.  The  folubility  of  Ores  of  this  fpecies, 
in  VitrifJic  Acid,  is  another  chiradVer  that  pre- 
vents mift-ikrng  tltem  for  White  Lead  Ores. 

The  white  docs  not  contiin  iron,  but  is  pure 
Zinc. 

It  i^  frcrquent  in  Chisa  and  there  called 
H'ohan,  or  Ore  of  Tutenagn. 

The  undulatingly  veined  with  Brick  red  Iron 
Ochre,  cumainsalfo  a  mixture  of  Calx  of  Zinc. 


SECOND  FAMILY. 
CoHPACTj  Lapis  Calahihakis. 

Its  colour  is  greyiffi  white,  or  yellowifh  grey, 
or  fmoke  grey,  or  greyifh  brown,  or  brownifh 
red,  or  wax,  or  Ochre  yellow.  Thefe  different 
Colours  often  meet  in  the  fame  fpedmen. 

The  yeilowilh  often  become  ^ey  by  expofure 
to  the  air. 

Found  rnafCve,  diiTeminated,  corroded,  ceUur 
lar,  cavernous,  Aaladtitic,  nodular,  branchy,  tu- 
bular, dentiform,  botryoidal,  LunellaF,  aiKlc^- 
nionly  coated,  overlaid,  ch*  mixed  witb  C^.^jE 
'ron.  .j^ 

Luftre  o.    TranlparetKy  o.  ..t  r 

Fraflure,.  compa^,  moftiy  uneven  or  kar- 
TtlY,  but  often  alio  BPLiNTEpv,  fomctimes  alfa 
e?EM,  m  tfie  girofs  fometimes  flaty,  rarely  coHf 

CHOICE 


COHf       d 
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CHoiDAL.  The  white  or  grey  moflly  confifts  of 
lamellar  fomewhat  incurvated  or  undulating  dif- 
tindl  concretions.  The  brownifh  red  Nodular 
Ore  alfo  fometimes  prefents  iimilar  lamellar  con- 
cretions, but  thefe  belong  to  the  next  family  ? 

Hardnefs  fro^n  4  to  8.  rarely  9.  Specific 
Gravity  of  a  fpecimen  in  my  Cabinet  2,585. 
but  fomeare  much  heavier.  1  hat  of  Leske.  O. 
2997  is  3.674.  and  thu  of  2998.  O.  is4,Qi9, 
but' they  are  evidently  ferruginous.  Sometimcss 
magnetic. 

Before  the  blow-pipe  if  quickly  heated  it  de- 
crepitates but  does  not  melt,  but  becomes  cither 
whiter,  or  yellow. 

Sometimes  Effervefces  with  Acids  (as  all  thofc 
of  my  Cabinet,)  but  many  fpecimens  do  not, 
though  foluble  therein.  The  former  lofe  by  Cal- 
cination about  one  third  or  more  of  their  weight. 
Zinc  is  contained  in  thefe  Ores  in  various  pro- 
portions, from  6  to  i  by  Mr.  lVargraff's  expe- 
riments I.  Margr  91,  but  fome  contain  much 
more. 

In  a  fpecimen  of  yellowi(h  white  Calamine 
which  did  not  effervefce  with  acids,  Bergman 
found  84  per  cent,  of  Calx  of  Zinc,  3  of  Calx  of 
Iron,  i2ofSilcx,  and  i  of  Argill.  When  heated 
it  loft  no  weight.  2  Bergman.  321,322. 
In  other  rcfped\s  this  family  agrees  with  the 
I  former. 

Weftrumb  extrafled  by  Diftillation  from  106 
parts  of  this  Calx,  3,1  of  Water,  3  of  fixed  air, 
and  3,4  of  Oxygen.  2  Westr.  i  Heft.  136. 
But  as  it  was  ftill  a  Calx,  it  is  plain  it  muft  have 
contained  more  Oxygen. 


Hh   2  THIRD 


hstallic  substances. 


ZIKC,  I 


THIRD  FAMILY. 
STiLtATKD.    Zinc  Spar  op  some. 

Snow  white,  whitilh  grey,  or  greenifh  grey,  t\t  I 
bluifti  grey,  or  greenifh  yellow,  or  ochre  yeIloW|  J 
or  greenifh  red,  or  greyiih  or  whitifh  )eUow.  or  J 
reddilh  brown,  or  garnet  red.  and  fome  fay  I 
green,  or  blue,  but  tliefe  are  very  rare.*  I 

Occurs  mafJive,  dilfeminaie^  ilaiaifliiic,  bu^l 
morecnrntiionly  nodular,  boiryoidal,  orrdunded.J 
or  overlaying,  or  cryflalized,  in  fmall  6  fideaj 
prifms,  or  in  three  fidtal  pyramids,  or  in  quadran- 1 
gular,  or  bexangular  tables  accumulated,  with  I 
or  without  bevilled  edges,  or  cuiieilorm,  &c.| 
The  cryftalized  are  onen  (though  inipropcrl  yjjf 
palled  Zinc  Spar.  '1 

Ldstrb  z.  I. Common.  TrnnfpaTency  2.  i.  3,! 

Fraiilure,  commonly  divergingly  or  ftellulfirljr 
Striated,  fomeumespaiTing  into  the FoLiATiDi 
more  rarely  finegrained  Uneven. 

Hardnels  from  7  to  9.  brittle.  Specific  graWlH 
of  a  fpecimen  of  grcenifli  grey  ayftals  3,523tfl 
BRISSn^. 

Some  effervefce  with  acids,  fome  not,  ihou^ 
foluble  therein  as  to  the  zinky  part. 

Wiih     Sulphurated   Volalkali    they    do 
blacken. 

Decrepitate  and  whiten  when  rapidly  hcatcd.i 
They  often    refemble   7.&i]ytes,     but  Zcolytet 
fcarce  ever  decrepitate,  nor  arc  they  foluble  in  thi 
acetous  acid,  and  are  much  lighter.  , 

Before  the  blow-pipe  they  do  not  melt,  bdl 
when  cold  become  whiter. 

•  Feibci  N.  Afti  Pcitop.  1785.  ^^l. 
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If  healed  to  rcdnefs  and  in  large  lumps  they 
often  Phofphorcfce,  (o  alio  when  heated  white 
with  ;  their  weight  of  Charcoal  emitting  agreen- 
ifli  flame. 

In  an  Aerated  fpccinien  of  this  family  from 
HoLVWELL,  Mr.  Bbrcman  found  64  per  cent, 
of  Calx  of  Zinc,  28  of  Fixed  Air,  and  6  cf 
Water.  2  Bercm.  224.  In  another  alfo  from 
Holywell,  Margraff  found  60  per  cent, 
of  Zinc.  Pp-LLETitR  in  a  fpecimen  of  th« 
ftriated  kind  which  gelatinated  with  Acids,  and 
therefore  palTed  for  a  Zcoiyle,  found  about  52 
per  cent,  of  Silex,  36  of  Calx  of  Zinc,  and  12 
-of  Waterand  no  Air.     20  Roz.  Journ.  428. 

KtAPROTH  in  another  of  a  rounded  lliape  and 
fibrous  fradure,  which  gcla;inatcd  with  Acids, 
and  pafled  for  Phofnhoritc,  found  66  per  cent,  of 
Calx  of  Zinc,  and  33  of  Silex. 

This  Ore  often  ftrongly  reibmblcs  the  Spairy 

Iron   Orf,   yet  by  the  above  charadlers  it  may 

pafily    be  diftinguilhed   from  it.     It  feldom  or 

pever  contaim  mild  calx,  which  the  other  always 

_'(loes. 

SPECIES.  H. 

MlNEBALtztD   BY  Sulphur,  with  Ir' 

BLENDE 

Of  this  Mr.  Wernfr  dillinguifhcs  three 
fiunilies>  the  yellow,  the  bfown,    and  the  black. 

?  I  Chym,  Ann,    1768,   iqi- 

FIRST 


ijS 


METALLIC    SUBSTANCES. 


FIRST  FAMILY. 

Yellow. 
Gelbe  BlenJc  QfWtner. 

Its  proper  colour  is  Sulphur  yellow,    but  it  of-J 
ten  paffes  into  thegrcyifti,  or  grecnilh  yellow, 
Oilve  green,  often  brownilh  red. 

Found  raaffive.groflv  or  minutely  diffeminitet 
or  cryllalized  in  fomewlut  rounded  oftohadrons^ 
or    four  fided  pyramids,    moftly   indiftinft  atM 
middle  fized  or  fmall  >  very  rarely  in  perfect  bcxi 
gona!  prifmi.* 

Luflre    3.   4.    2.   Metallic.f   Tranfpan 
2.  %■  4-  , 

Fracture  foliated,  the  lameliie  varioafl^l 
direded,  prefents  grofs  or  minute,  or  fine  grainet 
diftinfl  concretions. 

Hardnc^  from  6  to  8.  Specific  Gravity  4*044 
Gellekt,  of  a  fpecimen  of  my  own  Cabini "' 
4.067. 

Streak  yellowifh  grey,  or  greenilh  grcjr,  mlJ 
metallic,  its  powder  alfo  is  pale  yellow. 

It  isgenerally  mixed  with,  and  paSes  into  ttH 
next  family. 

It  fcarceiy  effcrvefces  with  Acids,  unlets  thcf^ 
be  heated,   tho'  ilowly  foluble  therein. 

•  Ftrbff.  N.  Aft.  Peuop.   1785.  174 

t  Swna  Atvf  the  lofifc  of  thb  Or«  (o  b<  metallic,  or  rrovl 
ihit  oTanjr  Bltndr,  which  to  me  fr<m*  rery  Fu'finiM|r  MallV 
tniifi;  tn  wbom  I  lli«wed  f]ux>n>eiii  r\i  th^m  lexcrpl  t  bv  nf  I 
ib«  to)  ind  black)  •.onciufd  in  o.nduJir.g  tbeciiobr  ActallttI 
fran  iImIt  afp«fl.  In  ccMJtn  pofcaom,  ii  ii  troi  ibrctra 
iBtttc  ii  oUcored.  but  EmMagh  ii]>pui«  to  dciennioc  sisjr  one! 
ID  pnuMMiiKe  it  to  be  Dcnllk,  I 

Decrepltii(c»fl 


METALLIC    SUBSTANCES. 


ZINC. 


«39 


Decrepitates  wlienlieated,  whitens  when  treated 
wiih  the  blow-pipe,  cjeding  white  flowen.  Boraa 
docs  not  affcd  it. 

It  frequently  Piiophorefces  when  lightly  fcraped 
or'triiurarcd. 

Mr.  Bergmak  found  a  fpecimenof  the  phof- 
phorcfcing  kind  he  cflayed  to  contain  64  per  cent; 
ot  Zinc,  5  of  Iron,  20  of  Sulphur,  6  of  Water, 
4  of  Fluor  Acid,  and  i  of  Silcx.     2  Bergman^ 

The  greyifli  yellow  Blende  is  faid  to  contaia  24  ^ 
per   cent,    of  Zinc,  the  remainder  Galena  and 
Petrol. 


I 


SECOND  FAMILY. 


Braum  er  Rtd  Blende  if  Werner . 


Light  or  dark  brown,  or  brownifli  black,  of 
rcddilh  brown,  or  brownifli  or  hyacintli  red, 
fomeiimes  iridefcenily  tarniflied  yellow  and  blut 
andgreenifli. 

Occurs  matTive,  groflly  or  minutely  dincmi- 
nated,  or  cryflalized  in  right  angled  quadran- 
gular prifms  acuminated,  the  acuminating  planes 
refting  on  the  edges  of  the  planes  of  the  prifm»  , 
or  in  Triangular  Pyramids,  with  or  without  trun- 
catcd  edges,  moftly  indiftinil.  Conimonly  mid- 
dle fizcd. 

External  Luftre  2.  3.  Internal  i.  3.  o.  Metal- 
lic, except  thai  of  the  red  which  is  common. 

Tr»nQ)arcncy  o,  i.  2. 

Fradure 


k 
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ZINC 


Frafturc,  more  or  Icfs  perfeAly  foUATED,  I 
commonly  plane,  rarely  curved,  the  iaracUieva-; 
rioully  dirccled,  with  fineorcoaife  grained  con'' 
crctiam. 

Hardnefs  from  7  to  8.  Specific  Gravity  from  I 
■J, 77  to  4,048  GELLtRT.  1  found  that  oi  tbcl 
Specimen  Lkske  O.    2070  to  be  ,,965. 

Streak,  grey,  or  rcdjilh,  or  yelJowiih  grey,  notl 
meiallic.     The  powder  is  hrownifh  grey. 

It  is  affcded  by  Acids  as  tlie  former  family. 

The  fpecimcn  tried  dccrtpitatcd  when  heated,  I 
and  in  a  {Irong  heat  uhitened.  By  [he  Bame  ^f  1 
the  blow-pipe  it  gives  white  flowers,  but  docs  not  I 
melt  with  Borax.  That  examined  by  Bergman  ■ 
did  notdecrepitatc  probably  becaufe  flow !y  heated.  I 
Many  of  this  family  Phofphorcfcc  when  fcrapedl 
or  triturated.  I 

In  a  reddiHi  brown  Ore  of  this  foriBERCMArt 
found  44  per  cent,    of  Zinc,  17  of  Sulphur,  24 
of  Silex,  5  of  Iron,  1;  of  Water,  and  5  of  Atgill. 
2  Bergman    ';^^.     It  is  evident  the  Siicx  and  1 
Ar^ll  are  merely  adventitious.    It  is  this  quantity  I 
of  foreign  fubftance  and  water  that  renders  tho  I 
Specific  Gravity  of  many  of  ihefe  Ores  fo  Igw. 

The  Red  Blendes  of  HimcARv  feerato  contaiol 
not  only  Zinc,  Iron,  and  Auriferous  Silver,  bull 
alfo  Lead  and  Mai^inefc.* 

•  B»(k  ?hf.  Athni    1  Stuck,  S?- 


THIRD  I 
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THIRD  FAMILY- 
Black. 

Sthwartz  Blmde  of  Werner.     PechbJitid^  rf  Crmfiedt. 

Pfeudf  Galena  of  many. 

Dark  black,  or  brownifti  black,  often  pafling 
into  the  blood  red,  or  bluitti  black,  or  iridefiently 
tarnifhed  blue,  the  tips  of  the  Cr>*ftals  often 
blood  red. 

It  is  found  mafllve,  grofsly  or  minutely  difle- 
minated,  or  cryftaized  in  middle  fized  (ingle 
tfirec  fjded  or  double  four  fided  pyramids,  with 
blunted  edges,  fometines  vith  conically  convex 
planes ;  or  Acicular  and  fmall^  commonly  indif- 
tinft. 

Luftre  2.  3.  I.  Common  or  metallic.  Tranf- 
parency  o.  i.  except  of  the  Red  parts  which  is 
conunonly  z. 

Fradure,  Foliated,  the  lamellae  Varioufly 
directed ;  fometimes  even.  Fragpncnts  3. 

Hardnels  8.  Specific  Gravity  4^1665  Brissoh. 
From  3,950,  to  3,967  Gbllert. 

That  ot  Hungary  which  is  Auriferous  has  its 
Specific  Gravity  5,39^^.* 

Streak,  reddifh,  brownifti,  or  grey,  and  in  fbme 
pofitions  relative  to  the  light,  metallic.  The 
powder  brownilh  black.  Wetted  its  luftre  is  much 
obfcured. 

Not  magnetic,  neither  crude  nor  calcined. 

•  Born  Phy.  Arbeit,  z  Stuck.  %6. 

y<IL*  U.  I  i  Decrepitates 


34% 


METALLIC    SUBSTANCES.  ZIN'C. 


Decrepitates  when  heated,  but  docs  not  melti 
nor  is  it  affeifled  by  Bjrax.     On  charcoal  ttJ 
fmokesand  dcpoHts  white  flowers,  and  yclloi 
if  it  contain?  Icid- 

Acitis  even  while  cold,  a<ft  on  it  with  effi 
cenct'. 

As  it  has  much  the  afpcft  of  Galena,  and  yet  I 
contains  little  or  no  lead,  it  h-^s  been  calledl 
I'SEUDo  Galen'a  ;  though  Bercmam  csLtendSij 
this  term  to  ail  ihe  Blendes. 

In  an  Ore  of  this  fort,  which  had  not  the  me>J 
lallic  liiftre   from  D^nnemora  Mr.  BergmasJ 
found  45  pt;  cent,  of  Zinc,  29  of  Sulphur,  6  ou 
Lead,    pof  Iron,  6of  Water,  4of  Silex,  and  it 
Reguluscf  Arfenic.  2  Bergman.  332. 

In  another  which  was  bluifh  black  and  had  the 
metallic  luilrc  from  Bovallok,*  he  fciUnd  c2 
per  cent,  of  Zinc,  26  of  Sulphur,  4  of  Copper, 
a  of  Iron,  6  of  Silex,  and  4  of  water.    sBero^ 

MAN.    355,     _  I 

In  all  he  juflly  ftates  the  metals,  «  in  tfieirl 
metallic  flaie,  though  his  Syftematic  notions  in-l 
ducchim  to  nidge  them  very  slightly  dephIo-1 
gifticated.  But  all  the  Phcenomena  atteft  in  fa-l 
vour  of  their  perfetfV  metallic  ftate,  as  Mr.l 
Bruel  has  fhewn.  i  Chyni.  Ann.  1791.  392-J 
And  the  (juantity  of  Sulphur  inlhefe  Oresclear-I 
ly  (hews  it  is  united,  not  only  to  the  Iron,  and! 
Copper  (which  could  not  take  up  fo  much)  bm 
«lfo  to  the  Zinc 

It  is  remirkable  tliat  all  (hcfe  Blendes  (houId| 
contain  fo  mucii  water. 


*  Beigman  doc*  ncn  mention  itt   colour  but  Ctociiadi  I 
doei.  f.  319. 

The  I 
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The  black  Blende  of  Hungary  befides  Zinc 
and  Iron  contains  alio  Manganefe,  and  a  imaU 
proportion  of  Gold.  It  has  alfo  the  fmgular  pro- 
perty of  giving  out  hepatic  air  when  treated  with 
the  Nitrous  Acid. 

Note.  Thefe  Sulphurated  Ores  often  contain 
Silver^  though  Mr.  Bergman  found  none  in 
thofe  he  examined.  It  is  eafily  deteded  in  Vi- 
trioHc  or  Nitrous  Solutions,  by  the  addition  of  the 
Solution  of  common  Salt. 

Per  Engeftrom  Blendes  cannot  be  eflayed  by 
the  blow-pipe,  however  the  white  flowers  they 
throw  up  furnifh  an  indication  not  to  be  ne« 
gleded. 

Vitriol  of  Zinc  cpnflitutes  a  third  fpedes,  but 
has  been  already  mentioned  among  the  (aline 
fubftances. 


liz  CHAP. 
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CHAP.      X. 


ANTIMONY. 


Its  colour  is  white,  yet  with  a  (hadeof  grevi 

LuRre  3.  Fraffure  Foliated,  the  lamelle'l 
placed  in  irregulardiredtions,  often  4, 

Hardnefs6,^.  exceeding  brittle.  SpecificGra-. 
vity  6,702  Brisson.  or  from  6,6z^  to  6,8oj  | 
CsLLERT.  or  0,y6o.  Behcman. 

It  deflagrates  and  etTtrvefces  with  Nitre. 

It  melts  at  a  fomewhat  higher  heat  than  Ziiw,  I 
but  at  a  lower  degree  than  Copper.  If  fufFcrcdl 
10  cool  (lowly  it  tends  10  cryftalize  and  its  furfactfl 
acquires  a  ftellular  appearance.  f 

in  a  higher  heat  it  evaporates  in  the  form  of  » I 
grey  fmoke,  which  when  condcnfed  forms  while  1 
acicular  cryflals  called  Argentine  Calx  of  An- J 
timony.  Its  calces  impart  a  Hyacinth  colour  tq  I 
Borax,  which  in  a  higher  continued  heat  difep-l 
pears.  I 

The  Nitrous  Acid  with  the  affiftance  of  hettj 
calcines  this  femi-metal,  if  dilute  it  flowly  i 
folves,  but  difficultly  retains  it  in  foluiion. 

Neither  is  the  concentrated  Marine  Aciii  io-1 
tirely  inert  with  refpeft  to  it;  but  itsbeft  folventi 
is  Aqua  Regis,  in  which  the  Marine  Acid  predo-l 


"  Wiih  itic  MoJeni!  Idenote  by  thliMin*,  wbw  urai&f-l 
mrrif  called  Rrou lu>  or  Anti  wony,  and  what  vru  U^| 
ticis); aHcd  Aniimony  1  cftll  SvLrnvRATiD  Astiuokt. 


SPECIES.  I. 


Native  Antimony. 


;^TALUC   SCHSTAKCES.    ANTIMONY.    2^ 

kinates,  as  fcven  parts  Marine  Arid  and  one  of 
Btrous  Acid  ;  from  thii  alfait  is  fir«ipitah)e  by 
the  uffufton  of  water.  But  th-:  Muriaiico  Vitriolic 
Acid  of  Wenzel  which  airodifTolves  it,  will  hear 
fl  flight  afiulion  of  waier.  His  Niiro  ViirioHc 
Acidalfodiflblvesit.  By  Sulphurated  Volalkali, 
it  is  preciptiated  d  irk  red. 

^^pThis  was  fird  difcovered  in  Sweden  by  tliat 
eminent  Metallurgift  Dr.  Swab,  but  its  reality 
was  ftrongly  conieftcd,  unliil  Mohgez  the  ' 
younger  again  afcertained  iis  exiftencc  in  the 
Mines  of  Altemont,  by  the  cleareft  and  mod 
convincing  experiments. 

Its  colour  is  intermediate  between  that  of  Tin 
and  that  of  Silver. 

Found  MaflTivc,  and  Reniform. 

Lultre,  3.  Metallic.  Frafture,  plane  rarely 
curved  Foliatep,  thelanaellae  difpoled  as  in  the 
artificial. 

Hardocfs  6.  Specific  Gravity  not  given  but 
faid  to  be  ccnfiderable. 

It  deflagrated  and  efferverced  with  Nitre. 

Treated  with  a  biow-pipe  it  melted  and  eafily 
evaporated,  depofiting  a  white  calx  like  the  arti- 
ficial, but  giving  Tome  figns  of  Arfcnic.     With  1 
Acids  alfo  he  found  it  to  have  the  fame  relation  at  ] 
(he  artificinl. 

It  contains  about  ■;  or  4  per  cent,  of  Regulus  flf  J 
Arfcnic.     23  Roz.  Joum.  67.  '  ■ 
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It  was  long  imagined  that  a  lingular  fubftarvcwj 
containing  Gold,  found  in  the  Mine  Faceb  ey  inn 
HunCarv  was  native  Antimony.  But  Mr. 
Mui  LER  by  a  ferics  of  iuditious  experiments 
clearly  proved  tliat  it  is  a  fubftance  of  a  different 
nature,  wliofe  properties  arc  competent  to  no  other 
known  fubdance,  and  therefore  mort  probably  a 
new  femi-metal,  of  which  we  Ihal!  treat  in  the 
fequel. 

The  property  of  this  Ore  of  Amalgamating 
with  Mercury  was  long  thought  an  objrftion  ta 
ilsckim  to  be  real  Antimony,  but  ihcaniimtuiial'l 
SilverOredifcovered  by  Seub  which alfo  Amal-T 
CAMAT£s,  evidently  Ihews  this  metal  is  not,*! 
when  free  of  Iron  incapable  of  AmalgamatioiuJ 
and  alfo  the  experiments  of  Marcrap. 


SPECIES,    n. 


SULPHDRATXD    ANTIMONY. 


Gran  SpUi  Gl^t  trz  if  Wmvr. 


Of  this  Species  Mr.  Werner  diftinguifhes 
three  families.  The  Compaifl,  the  Foliated,  and 
the  Striated  ;  they  have  all  the  fame  or  nearly  the 
fame  Chymical  properties.  J 

All  ol  them    are  readily  fufible  by  the  blow-l 
pipe  on  Charcoal,  with  a  Sulphureous  fmoke  and! 
cmifTion  of  white  flowers,  bubble  while    tn  fu*| 
fion,  and  at  laft  difappcar,   dcpoGling  the  flower 
in  the  form  of  duft  which  being  tnelled  affotd 
areddilb  brown  Glafs. 


f 
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In  a  very  flow  fire  and   open  crucible  the  Sul- 

lur  alone  evaporates,  leaving  if  pure,  only  a  grey 

Ix,  with  a  lofs  of  about  22,5  per  cent.     This 

X  retaining  a  little  Sulphur  is  alio  fufible  into  a 

;)di(h  brown  Glafs. 

In  Sul|)hur;itcd    Antimony  the  proportion  of 
Sulphur  and  Rcgu'ine  Anlimony,    are  to  each 
other  nearly  in  the  proportion  of  z6  per  cent,  of  J 
Sulphur  to  74  of  Anlimony,  according  to  Mr. 
Bergman.* 

AU  thefc   Ores  contain  a.  large  proportion  of  j 
flony  matter,  mofily  Quartz  diffufed  thro'  ihem. 

Nitrous  Acid  has  no  effect  on  it  untill  hea;ed, 
and  then  Calcines  the  xvegulinepart.    The  Marine  1 
Acid  extraifls  hepatic  air,  but  does  not  exert  any 
diffolving  power  untill  heated  a  rd  then  but  flowly.   ■ 

Aqua  Regia  formed  of  one  part  Nitrous 
Acid  and  four  of  Marine  is  its  moil  effeiftual  fol- 
vcnt 

From  thefc  folutions  water  precipitates  the  re- 
us, WHITE  or  grey,  and  Sulphurated  Volalkaii 


FIRST  FAMILY. 


Dieitfi  Grau  Sfitz  glefs  erz.  if  H^trnfr. 


Bluilh  grey  or  fteel  gtey,    when  tarniOied  iri- 
defccnlly  variegated    blue  or  purplifti. 
^  Foimd  maflive,  or  diflcminaied. 
^Luftre  I.  2.  Metallic.    Trxntparency  0. 


'  Bcrgn.  167.  tj^. 


248    METALLIC    SUBSTANCES.     ANTJMONY. 
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FraAure,  fmall  grained  Uneven. 

Hardnels  from  6  to  7.  Sometimes  it  gives  fire 
with  fteel  by  rcafon  of  the  quartz  diffufed  thro' 
it. 

Specific  Gravity  of  the  fpecimen  of  Leske» 
O.  2999  which  contains  quartz  is  49i94. 

Streak,  grey  metallic  and  brighter.  Powder 
black,  dull  and  earthy,  Slightly  ftains  the  finjgers. 

The  fpecimen  above-mentioned  containing 
much  quartz  decrepitated  when  heated,  much  of 
the  Sulphur  evaporated  and  left  a  yellowifh  com- 
pared mafs. 

Before  the  blow-pipe  it  melts  eafily,  at  firft  giv- 
ing a  blue  flame  and  Sulphurous  fmell  and  depo- 
liting  a  white  calx  on  the  coal. 

It  occurs  more  rarely  than  the  fubfequent  Fa- 
milies. 


SECOND  FAMILY. 

FOLIATED. 

Light  Steel  Grey. 
Occurs  maflive,  or  diflcminated. 
Ludrc  ;.  4.  Metallic.     Tranfparency  o. 
Fracflure,  thick  or  thin,    plane  Granularlv 
FoLi  ATi.D,   rarely  curved,   Ircquently  pafles  into 

the  StRI  ATTD. 

HarJncfs,  6.  .Specific  Gravity  of  a  fpecimen 
fnnn  Hl  NCARV,  of  my  Cabinet  4,368.  which 
ftains  tliu  finiiicr.-. 

Streak  and  powder,  as  of  the  former  family. 

It  melts  nearly  at  the  fame  heat  as  Lead,  and 
cooling  flowly  f  ims  fomc  Acicu'ar  Cryllals. 


THIRD 
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THIRD  FAMILY. 
STRIATED. 

Dark  Steel  grey,  or  light  bluifti  grey,  when  tar-  > 
ni(hed  dark  blue,  or  Iridefcently  variegated  pur- 
ple ;  fome fpecimensfrom  Hungary  faid  to  have 
fuffered  from  the  heat  ot  adjacent  pits  are  beauti- 
fully variegated  blue>  purple,  green,  and  pale  yel- 
low, in  Z.iiics. 

Fouiia  Maffive,  diffeminaied,  or  cyftalized, 
in  four  fided  prifms,  or  fix  fided  fletider  and 
Acicular  Pyramids  ;  commonly  faicicularly, 
ibmetimes  confufedly  arranged. 

Luftre  3.  2.  Metallic.     Tranfparency  o. 

Fradture  narrowly  and  divergingly  striated, 
or  fuperincumbently  striated  or  broad  stri- 
ated and  foliated.    Hardnefs  6.    yet  it  often- 
fhikes  Fire  with  Steel,  by  reafon  of  Quartz  dif- 
fufed  thro'  it. 

Specific  Gravity  from  4,1327  to  4,516.  Bris-* 
SON.  4^229.  Gellert.  and  or  one  of  my  col- 
lection 4,440. 

Streak  as  of  the  former  families,  powder  grey- 
ifli-black. 

Before  the  blow-pi p»  it  melts  as  the  former. 


Vol.  II.  K  k  SPEOES 


ajO    METALLIC    SUBSTANCES.       ANTIMONlj 


SPECIES  m. 

Mineralized  by  Sulphur,     with  Axsekic 
Plumose  Antimonial  Oke. 

FtJfrerz  of  Wtnur. 

Its  colour  is  Oeel  or  bluilh-grey,  or,  when  I 
nifhed,   brown  or  grey ifh -black,    or  Variegate   _ 

It  is  generally  found  rcfling  on  ftones  or  other 
foreign  (oirits  in  the  form  of  brittle  Capillary  or 
Lanuginou3  Cryftals,  often  fo  minute  as  to  be 
difcerncd  only  by  a  MagniBer,  and  confufedljti 
heaped  or  interwoven,  and  fo  brittle  as  to  ftai 
ilie  fingers. 

tLuflre  I.  1,5.     Semi-Melallic. 
Befides  Arfenic  it  alfo  contains  a  fmall  \ 
tion  of  Silver,  about  3  or  4  per  cent. 
No  jnfl  Analyfis  or  it  has  as  yet  been  given." 
Bcfure  the  blow-pipe  it  emits  a  fmoke  which 
rfepofitK  on  the  Charcoal  a  whitifb  and  ye!lowi(h 
poVder.      1  he    Kefiduum    melts    into    a    bUck<| 
nag. 
; 


SPECIES  IV. 

Red  Amtimowial  Ore. 

Jttfii  S^tfi  Glaterz  »f  Wtrntr. 

Lig!it  or  dark  Cherry  Red,  or  Mondore, 
PurpliJh  Red. 

I(  is  geoeratly  found  in  cavities  or  rifu  of  o 
-AaiinifmiaJ  Ores,  cryilaUized  in  delicate  i 
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or  capillary    often  diverging  as  from  a  commoQ 
center,  fomcwhat  flexible  yet  brittle,  rarely  Maf- 
five. 
LuHre  2.  Silky.    Tranfparcncy  o. 
Its  Specific  Gravity  is  faid  to  be  4,700. 
I      The  nature  ol"  this  Ore  is  not  yei  accurately 
fcdetermined.     Mr.  Sage  thinks  it  a  natural  Ker- 
rncs. 

Before  the  blow-pipe  it  mclis  eafily,   and  eva- 
porates v,\\h  a  Sulpliuruous  fmell. 


i 


OKiATED  Antimony.    Whitx  AMTiHOHtAL 
Ore. 

mifi  St>its  Gkjfm  tf  tVtmtr. 


Colour  is  pale-yeliowifli  or  greyith-white. 

Found  feldom  Maliive,  generally  in  right  angled 
quadrangular  tables,  or  Lamellw,  or  in  Acicular 
Cryflals  grouped  like  Zeolytes,  or  in  prifms. 

Luflrc  3.  2.  1.  nearly  Mcialli«:.  iranfpa- 
rency  2. 

Fraflure  folcated. 

Treated  with  the  blow-pipe  on  burning  Coals, 
it  decrepitates,  but  when  powdered  and  ready  to 
melt,  it  evaporates  and  leaves  white  Rowers 
around,  which  inftead  of  Vinifying,  evaporate 
like  Artificial  Muriated  Aniimony,  whicli  alfo 
has  the  property  of  cr3'fta!izing  in  tables  when 
"recipitaied  by  a  large  proportion  of  Water. 
Vith  Acids  it  has  the  fainc^ relation  ag  Sulphur- 
ted  Antimony,  hut  leaves  no  Sul^)h^t,  whind 
''■- T(Uaclvcdia,^ui(  Kegia.       ,  ^  '■'■^- 


Kk  : 


'''-  "Bittwixt 
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Betwixt  two  Coals  it  is  reducible  to  a  Mel 
Slate. 

It  is  found  in  the  Mines  of  Allemont,  ao^ 
nearPRziBRAM  in  Bohemia.' 

It  is  the  white  Calx  of  Antimony  difcovered 
by  MoNCEs  which  I  mentioned  in  my  firft  Edi' 
tion,  p.  325. 

^  ANTIMONIAL  OCHRE. 

Its  colour  is  draw  or  lemon  yellow. 
Generally  found  incumbent  on  grey  Aatimo- 
nial  pre. 

Luftre  0.  Hardnefs  from  4  to  5.  in  other  ret 
fpeiSs  it  has  an  Earthy  appearance. 

Karsten  fuppofes  it  a  Calx  of  Antimony. 
Future  experiments  mud  decide- 
Before  the  blow-pipe  it  does  not  melt,  but  Vo- 
latilizes and  depofits  a  white  |K)wder.     With  Bo- 
rax it  effervefces  and  is  partially  reduced. 

It  is  probably  the  yellow  Antimonial  CaliE 
mentioned  by  Sage.  Mem.  Par.  1787.  p.  447. 
which  he  fays  is  foluble  without  effcrvefcence  in 
Nitrous  Acid,  becomes  rcddifh-brown  when 
heated  on  burning  Coals,  and  melis  into  Viireous 
Globules  analogous  to  Crocus  Metalloruro.  It 
feems  to  contain  Iron. 


SoprosED  Pkosfrorated  Aktiuokt. 

Its  colour  is  white,     reddifh   yeli-ow,    or 
BLACK  when  tarnidicd. 

"  1  Chy.  Ann.  1787.  35+.  and  i  Chy.  Ann.  17S9.  p. 
9.  perKlsprotK, 


Found 
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Found  in  Acicular  Cryftals  /y  of  an  Inch*  long 
at  moll,  and  longitudinrJly  Streaked  in  the  Cavi- 
ties of  a  vein  of  Sulphurated  Antimony  in  Sa- 
voy by  Count  Razomouski.  It  is  faid  alfo  to 
appear  in  the  Shape  of  fmail  right  angled  four 
iided  tables. 

Luftrc  2.    That  of  the  black  is  Metallic. 

Flexible  and  eafily  cut. 

With  the  blow -pipe  does  not  inflame,  nor 
remarkably  fmoke,  yet  is  eafily  fufible  and  leaves 
a  greyifti  (hinin^  brittle  flag  including  a  filvery 
white  button  which  he  takes  to  be  MetsJlic  Anti- 
mony. 

With  Borax  it  gives  a  lead  coloured  button* 
or  a  rcddifh  yellow  pellucid  glafs. 

Seven  or  eight  parts  Calx  of  Antimony  with  ten 
of  Phofphoric  Acid  afforded  him  fimilar  refults. 

However  neither  Morveau  nor  Margrap 
could  obtain  Cr}'ftals  with  this  Acid  and  Afttjl* 
mony.     i  Chym.  Ann.  1786,  291. 


CHAP. 
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ARSENIC* 


Its  natural  colour  is  white  with  a  (Irong 
blue,  but  it  quickly  tarnithes  by  expofure  to  the 
air,  becoming  pale  yellow,  and  at  lailgreyiih  black. 

Luftre  3.  Frafture  foliaied.  Hardncls, 
7.  exceeding  brittle. 

Specific  Gravity  is  faid  by  Muschenbr.  to\ 
amount  to8,3io.  and  alfo  by  Bercm  *n.  How-j 
ever  it  generally  abounds  in  blebs,  and  hence  per 
haps  BmssoN  found  it  only  5,763. 

Heated  in  open  vcflels  it  evaporates  before 
fiifion  in  the  form  of  a  while  fmoke  wiib  an 
Alliaceous  ftnell ;  flrewed  on  burning  coals,  it  gives 
a  low  bluifh  white  flame  and  white  fmoke  which 
extends  to  a  diftancc  ;  in  clofc  veffels  it  fublimcsj 
without  alteration  and  cr^ftahzes. 

Its  calx  alfofublimes  with  the  fame  fmcUandl 
white  fmoke,  which  no  other  Calx  does. 

The  Vitriolic  and  Marine  Acids  do  not  attacltj 
it  urilefs  concentrated  and  heated,   and  this 
even  lo,  very  Iparingly. 

The  Nitrous  Acid  alfo  flowly  unlcfs  heal  be 
plied.     Aqua  Regia  is  its  true  folvent. 

Water  in  the  heat  of  Ebullition  long  continui 
diffolves  about  y^'.^,,  part  of  its  weight  of  " 
tine  Arfenic,  and  keeps  it  in  folution  in 
loweft  degree  of  temperature  as  appears  by 
Hahnem  Au'sexperimcnts.  I  Chym.  Ann.  178I 
1 82.  but  then  it  appears  to  be  oxygenated  by  dc 
conipofing  part  of  the  water  in  that  heat.  Fal 
Oils  alfo  diflblve  it. 

*  Sy  Arfcnic  I  m»nR«guI<u  of  Arfenic. 


I 


eop-v 


■  Regu-j 
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Native  Arsekic, 
Schtrben  Coba't  of  Antitnt  Wriltrs. 

Its  colour  is  Steel  Grey,  or  intermediate  be- 
tween tlie  Tin  white,  and  Lead  grey,  but  foon 
turns  greyifh  black  by  cxpofure  to  the  air. 

Found,  leldora  mafTive,  and  (lill  ieldomer  dif- 
feminated,  oftner  botr)'oida!,  kidney-form  or  in 
perforated  rabies,  or  (lalaiflitic,  corroded,  ramifi- 
ed, bearing  various  imprelTions,  &c. 

Luftrewhcn  recently  expofcd  to  the  air,  3.  2. 
When  tarnifiied,  i.  o. 

Fraclure,  compacl,  generally  uneven,eves, 
or  Plat  coNCHoiDAL,  rarely  broad  and  diverg- 
ingly  s  rRiATED,  often  with  thick  or  thin,  p!ane 
or  curved  lamellar  concentric  diilind  concrftlons. 

Hardnel's  from  7  to  8.  britllc.  Specific  Gra- 
vity of  the  STRIATED  5,7249  Brisson.  Of 
the  BOTRYOiDAi-  3,0534  lb.  but  here  there 
mud  be  a  miflake.  I  found  that  of  the  fpeci- 
men,  O.  3115.  whofc  Fradure  is  uneveh  to 
be  5,670 

Streak,  bluith  grey,  brighter,  MetaHlc.  Pow- 
der dull  and  black. 

It  gives  an  Arfenical  Imell  when  ftruck. 

With  rcfpeft  to  heat  and  acids,  it  is  affeded  as 
the  artificial. 

Before  the  blow-pipe  it  immediately  emits  a 
white  fmoke,  difTuiing  even  to  a  diflance  its  pecu- 
liar fmcll,  burns  uith  a  blue  fiamc,  and  gradual- 
ly vanilhes,  dcpoiitinga  white  powder. 

It  commonly  contains  a  fmall  portion  of  Iioq, 
and  often  of  Silver,  and  fometimes  Gold. 

SPECIES 
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ARSENIC 


Native  Arsenic,  alloyid  with  Irok. 

AkSEKICAL,    PrRITlS,    OR    MARCASSITt. 

ArfeniikUi,  of  Werner,  Mifpiekel,  «f  ollurt. 

Tin,  rarely  filvery  white.  When  tarniftied  I 
becomes  grey  or  yellowilh,  or  iridefcently  varie- 
gated blue,  &c. 

Found  maffive,  difleininated,  overlaying  ;  1 
cryflalized  in  fmall  or  middle  fizfd  acute  angled 
quadrangular  prifms,    often  imperfeifl,  and  col- 
laterally or  confufedly  concreted  or  tonnefted  to* 
gether,  or  in  octohardrons,  &c. 

Luftre  3.  4.  Metallic.     Tranfparency  o. 

Fraifture,  compact,  generally  the  6ne  g 
UNEVEN,    fonietimes  striated  or  inicrir 

lETWKEN  THP,  FOLIATED  ANP  THE  S  rRIATED," 

prefenting  either  minute  granular,  or  parallel  c 
interfefting  columnar  dlftinft  concretions. 

Hardnels  fiom  9  to  10.  Specific  Gravitj 
6,5223.  Brissom,  5,753.  Gellert. 

Gives  an  Arfenical  I'mell  when  ftruck. 

Effervefccs  with   nitrous  Acid  without  the  J 
fiftance  of  heat. 

According  to  Hknckel  -J-  and  iBercm. 
It  contains  from   ■_  to  \  of  its  weight  of  Iron  a 
little orno  Sulphur.     When  heated  moft  of  1 
Arfenic  flies  off. 


•  Ai  u.  O.  3JI-). 

t  Cbii».  6  p.  t£(.  of  ilic  Prtncli  GJUuni  in  #&. 
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The  Marcafite  found  near  Duulin,  called 
Itiih  Diamond  is  of  this  Species- 
When  thrown  oii  burning  Coals  it  gives  a  blu- 
Cilh  flame,  and  leaves  a  reddilh-blue  Refiduum. 
I  Before  the  blow-pipe  it  gives  a  white  Arfenical 
I  Smoke,  which  defcends  in  the  form  of  a  white 
■  Calx,  and  leaves  a  reddifh-brown  Refiduum- 


I 


SPECIES  in. 

Alloyed  with  Sui.phurated  Ikok,  and 

ofTEN  WITH  Silver. 

Weijferz  of  iVtrner. 

ARCKNTirEROOs  Aksenical  Ptritee. 

Its  colour  is  nearly  the  fame  as  that  of  the  for- 
mer Species. 

Seldom  found  Mafllvc,  commonly  diflemi- 
natcd.  or  Acicular. 

External  Luftre  i.  2.  Internal  I,  5.  Metal- 
lic.   Tranfparency  o. 

Fraflure  fine  grained  unevbm,   often  it  feems 

to  mc  MINUTE  FOLIATED. 

Hardnefs  from  9  lo  10.  Specific  Gravity  of 
the  Specimen  O.  3245  which  is  not  quite  pure 
being  mixed  with  Quartz,  is  40H7. 

Gi\e5  an  Arfenical  fmell  when  ftruck. 

Eflervefces  with  Nitrous  Acid  without  the  affif- 
lanec  of  heat,  and  gives  out  Nitrous  Air.  With 
the  Marine  Acid  heated,  (which  (lowly  ads  upon 
it)  it  gives  an  hepatic  fmell. 

It  burns  with  a  white  flame,  and  leaves  a  red- 
diih  Refiduum.  Hence  it  evidently  contains  Sul- 
fdiurand  Arfenic.    It  often  contains  SiU'er,   in 
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the  proponion  of  from  10  or  12  per  cent,  to  t 
or  Ith. 

It  has  been  confounded  with  native  or  Arfcni- 
cated  Silver,  from  which  it  differs  in  the  propor- 
tion and  even  number  of  ingredients,  as  thisbe- 
fides  Arfenic  and  Silver,  contains  alfo  Sulphur 
and  Iron.  They  differ  alfo  in  Coloilr,  Luftre, 
Fraifture  and  Hardnefs. 

The  dcfcription  given  by  Mr.  Mi  nnet  in  his 
Mineralogy,  p.  2^3.  of  the  Argeniiferous  Arfe- 
nical  Pyrites  found  at  Guadalcanal  in  iPAts, 
differs  but  flighily  from  this. 

Its  colour  is  yeil(»vi(h-while.  Luftre  2.  3. 
Fradure,  curved  foliated, 

Hardnefs  fuch  as  to  permit  it  to  be  eafily  cut 
like  Lead.     Its  (freak  Metallic. 

Eafily  fufible  and  contains  about  ,^5  of  Silver 
with  a  little  Iron. 

,  I  have  not  found  mention  of  it  by  any  other 
writer.  By  folution  in  Aqua  Regia  the  Silver 
will  be  precipitated  in  the  form  of  luna  cor- 

NUA. 


SPECIES  IV. 

MlNIKALIZED    BY   OxYCKN. 

Nativi    Calx    op    Arsenic. 
.  It  is  found  in  two  ftates,   Loofe  or  Indurated. 

LOOSE. 

Dufty,  Mealy  or  Earthy  like  common  white 

Arfenic.     Its  colour  dull  white,_  or  grey  or  retl- 

difli,  greenifh,  or  yellowifli  whitb,  or  grqyifh- 

bljck, 


i 
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black,  feels  har(h  and  gruiy.  (Tlie  grey  or  bbck- 
ilh-grey  is  often  but  (lightly  Oxygenated)  inveft- 
ing  or  fcated  on  other  Ures. 


INDURATED.' 

WTiite,  grey  or  Reddifh,  or  blacki(h-grey,  or 
coloured  as  the  foregoing. 

Found  Mailive,  or  Stahiftitic  with  a  tuherofc 
or  boiryoidal  furface,  or  cryltalized  in  fmall  in- 
diftind  trigonal  or  double  quadrangular  Pyra- 
mids, or  in  quadrangular  implicated  Lamellar, 
or  Capillary. 

Luftre  I.  2.  Common.  Tranfparcncyof  the 
cryfialized.  2.    Of  the  Mallive  1.  o. 

Fraiilure,  carthy,  or  foiiiewhat  pibrous, 
or  tending  to  the  foliated. 

Hardnefs  6.  brittle.  Specific  Gravity  2.4775. 
Brisson.  But  1  fufpecl  this  to  be  a  miftake. 
Brrgmak  found  it  3,709.  and  I  found  that  of 
another  of  my  Cabinet  3,700.  That  of  the  Ar- 
tificial is  laid  by  Bergman  at  4,000.*  Heated, 
it  fublimes  without  inflaming,  but  requires  a 
a  ftrongerheat  than  ReguUne  Arfenic,  infranll 
dofes  it  gives  a  yellow  tinge  to  Borax. 

Soluble  in  dilute  and  hoi  Nitrous  Acid,  ivith- 
out  cfferveftence,  or  at  lead  a  weak  effer- 
vefcencc  proportioned  to  its  flats  of  Oxygenation. 
And  ftill  more  fo  in  Marine  Acid,  aiid  Aqua 
Regis. 

Water  diflblves  g'„  of  the  weight  of  it  In  the 
Temperature  of  60^.  or  ,'j  at  212°.  of  which 
it  retains  the  greater  p.in  when  cold. 

According  toHENCKELthis  Calx  is  often  found 
in  Clay5  and  blue  Maries  and  may  be  diftin- 


'  :  Serginan    263. 
LI    Z 


guiihed 


a6o    WETALUC    SUBSTANCES.  ARSENIC 

guifhed  by  iis  fmell  when  ihrown  on  burainffl 
Coalg,  or  by  Lixiviation  in  boiling  water. 


SPECIES  V. 

Mineralized  «y  Sulphur. 

Of  ihis  there  are  two  families,   Orpiment  nnrfj 
Realgar. 


FIRST  FAMILY, 
Orpiment.    Celbet  Raufthgelb  of  fVtnur. 

Its  colour  is  of  various  (hades  from  the  Lemooj 
or  Orange  to  the  Sulphur  yellow. 

Found  Mafiive  or  uifleminated,  feldom  inveflJ 
ing;  or  cryflalized  in  imperfedtOctohftdronsJ 
iftnall  or  minute  quadrangular  prifm^,  generallyj 
fo  implicated  as  not  to  haveiheir  Ihape  dirtllKllw 
difcerncd.  1 

LuHre  z.  3.  Waxy.     Tranfparency    l-  2.  oJ 

Frafture  large  or  rmall,    plane  or  curved,    i 
undulatingly  foliated,  more  rarely  ftriated- 

Hardnefs  from  4  to  8.  Specific  Gnivitd 
3,4522  Brisson.  3.=si  Gluli'.rt.  Of  thl 
ipecimen  O.  3253  Leske,  3,o4H.  Of  s  fp* 
men  1  had  frojn  Hungary,  3,435.  yet  Bbrq 
MAN  maktr^^  it  -:,.i5.  which  1  iuppofeamil 
take.  Thefpecimen  whofeHardnels  wasS.  wai 
precni/h-yel!c>w  and  abounded  as  1  ihink' 
Qiiaitz, 

Sfeik  Otanpe-yellow,  not  Mri;il!ic. 

With  nitrous  acid  when  heated  it  efiervdcc*.  \ 

Burns  with  a  bluilh  white  flame. 
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Before  the  blow-pipe  it  melts,  fmokes,  and 
vaaifhes  leaving  only  a  litrle  earth  behind  and 
fome  traces  of  Iron.  If  gently  heated  fo as  not  to 
melt,  it  reddens. 

According  to  Hahneman,  water  diflblves  at 
212?.    rVfla  of  Its  weight  of  Orpiment. 

In  general  it  is  thought  to  confift  of  90  parts 
of  Arfenic,  and  10  of  Sulphur  per  cent.  But 
Westrumb  fays  it  contains  So  percent,  of  Sul- 
phur, and  20  of  Arfenic,  which  fcems  to  me  more 
probable,     i  Westr.  99. 


SECOND  FAMILY. 


Rothes  Rtnifihgtlb,  oj  IVtmer. 


Scarlet,  Crimfon,  or  blood  red,  often  mixed 
with  yellow  traces. 

Found  maflive,  difleminated,  overlaying,  or 
cryllalizcd  in  middle  (Ized  acute  angled  quadran- 
gular or  fmall  acicular  prifms  their  lateral  edges 
partly  acuminated  partly  obtufe  and  thence  dif- 
ficultly determined. 

External  luftrcj.  2.  Internal  2.  i,j.  common. 
Tranfparcncy  3.  2.  1.  o. 

Fradlure,  uneven  or  pafling  into  the  minute 

COKCHCIDAL. 

Its  hardnefs  5.    6.     Specific  gravity  3,3384 

BrtlSSOH. 


Strc:ik 
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Streak  yeUowUh  red,    not  metallic,    powder  ^ 
fcarlet. 

Nitrous  acid  foon  robs  it  of  its  colour. 

Before  the  biow-pipe  it  melts  eafilv,  burns  with 
a  blue  flame  and  alliaceous  (meil  and  is  foon  dif- 
fipatcd.  According  to  i  Westr.  £j.  loo  parts 
of  it  contains  20  of  Sulphur,  and  80  of  Ajfenic. 


L 
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CHAP.  xn.  ~ 

BISMUTH. 


5  colour  is  white  darkened  by  a  (hade  of  nd, 
or  ycllowifh  red. 

Luftre  3.  4.  Tranfparency  o.  Broad  foliated, 
or  conlifedlv  broad  llriatcd. 

Hardnefs  from  5  to  6  brittle.  Specific  gravity 
9,8227  Bri    on.    ,,756  Gmi.frt. 

Next  to  Tin  it  is  the  moft  tufibic  of  metallic 
bodies  i  fuddenly  expofed  to  a  ftrong  heat  it 
flames,  and  fublimcs  in  the  form  of  a  ycUowilh 
Gnoke  forming  flowers  that  afterwards  vitrify  into 
a  brownifli  gla(s.  In  clofe  vefleb  it  (iibUmes  un- 
altered. 

Neither  litriohc  nor  marine  acids  attack  it,  but 
with  the  afliftance  of  heat,  and  hold  but  little  of 
it  in  folution,  but  the  nitrous  acid  and  Aqua 
Kegta  rapidly  attack  it.  The  folution  however 
h  in  fome  meafure  precipitable  by  the  mereaffu- 
fion  of  water. 

The  acetous  acid  does  not  take  up  calces  of 
Kfmuth  as  it  does  thofeot  lead. 

Its  calces  give  a  white  or  grey  tinge  to  Borax. 
ToMifcrocofmic  fait  a  fomewhatbrownidi  yellow, 
83  it  fomeiimes  does  to  Borax  alfo.  Per  Ences- 
TKOM. 
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Native  Bismuth. 


I 


White,  witli  a  fliade  of  red,  but  more  coin- 
nionly  iridefccntly  tarnifhed  red,  yellow,  or  pur- 
ple, particularly  when  found  with  Cobalt. 

Seldom  found  malfive,  more  commonly  difle- 
minaled,  overlaying,  Reticular,  or  in  Lamellae, 
divergingly  flreaked  as  from  a  ftem  like  a  feather, 
or  Cellular,  or  corroded  ;  more  rarefy  cryflalized 
in  finall  quadrangular  tables,  or  indiftiridlly  Cubic. 
Luftre  3.  2.  Metallic.  Tranfparency  o 
FraiSurc,  foliated,  or  broad  striated  or 
intermediate  K-tvveen  the  Foliated  and  the 
Siii.ited 

Hardnefs  6,  Specific  gravity  9,02s  Brisson. 
I  found  that  of  the  fpecimetv  O.  2932.  to  be 
9,570,     Exceeding  fufible. 

Before  the  blow-pipe  it  gives  a  filvery  white 
bead,  but  by  a  continued  blaft  evaporate  in  a 
yellowifli  while  fmoke  which  depofits  on   rfie 
Coal. 
It  is  generally  accompanied  by  Copalt. 
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ITM  OR  WITHOUT 


If  SPECIES  11 

Mineralized  byOxtcek 
SULPHVR. 
BISMUTH  OCHRE. 
I         itL  Of  an  Earthy  consistence. 
'     Its  colour  is  yellowifh,  or  greenilli  grey,  orafh 
grey,  or  Uraw,  or  Sulphur  yellow,  or  }'ellowini 
green. 

Luftreo.  i.  Tr'nfparency  o.  Either  dully, 
or  concreted  to  the  confiflance  ot  Chalk  yet 
fometimes  from  a  mixture  of  Quartz,  gives  fire 
with  fteel,  generally  overlaying  or  inverting  other 
OreaofBifmuthorCobalt.  Its  Fracture  uneven 
or  EARTHY,    Heavy. 

It  is  Soluble  in  iNitrous  Acid  without  Effervef- 
cence,  and  in  great  raeafure  precipitable  by  the 
aifufion  of  water. 

Before  the  blow-pipe  on  Charcoal  it  may  be  re- 
duced. 

It  has  been  often  taken  for  the  Green  Martial 
Earth,  Species  6th  of  the  Iron  Ores. 

ad.  Crystalized. 

According  to  Baron  Born  •  Its  colour  is 
greenilh  yellow,  or  grey. 

And   the  form  that  of  cubes  or  quadrangular 

odiJlinguifh  whether  the  cryftals  or  lamellx 
;  really  a  Calx  of  Bifmuih,  they  (hould  be  dif- 


I  Vob.  U 


2  Raab.  21  9. 


folved 
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folved  in  Nitrous  Add,  if  they  dillblve  without 
effervefcence,  or  produflion  of  nitrous  air,  ihey  I 
are  certainly  of  this  fpeeies,  otherwife  native  re-  I 
giiline  Bifmuth,  or  of  the  following  fpecies. 


I 


SPECIES  m. 

Mineralized    it  Soi^phoe. 
sulphorated  blbmojh. 
m/muth  Gtana  of  Wtmtr, 

Tin  while,  or  Sieel  or  Lead  grey,  geaei 
Iridefcently  tamiihed,  yellow,  red,  ami  purple. 

Found  Maflive,  or  coarfely  difleminated,  fel- 
dom  ciyilalized  in  fcaly  oblong  prifms  or  acictt- 
cnlar,  or  capillary. 

Lufire  2.  3.  Metallic.     Tranfparency  o. 

Fradure,  broad  or  narrow  sbiatbu,  fotnc- 
timespoLi\TED  refembliug  Galena. 

Hardnefs  s-  brittle.  Specific  Gravity  6,4671. 
Brisson.  But  that  of  the  Plutnofe  prifms  be 
lays  at  4, ,'^7 1-  That  of  the  fpecimcn,  0.3940. 
I  found  to  lie  6,131.  Ii  generally  fiaiiw,  y«  by 
BarokBorn  the  f(rta6ed  does  nut. 

hs  ftreak  i'^  obfcurely  Metallic,  its  powder 
glifteningand  black. 

According  to  Sage  it  contains  60  per  ceot.  of 
Bifmutti.  Per  la  PKYkx>L<sB.  26  Koz-  Juur. 
438.  it  contains  36  percent,  of  Sulphur. 

Melts  eafily  wttb  a  blue  flame,  and  £il> 
phureous fmell.     2  Behcman- d,  500. 

With  Nitrous  Acid  it  cQei^'eJces  when  hcataj; 
thfth^  N^inc  Acid  alfuh^e  fume  aiflion  oniu 


and  extricates  hepatic  air,  it  chiefly  however  a& 
k&s  the  fulphurated  Iron  which  commonly  90- 
companies  this  Ore.  Galena  effervefces  with 
Nitrous  Add  hot  or  cold. 

A  variety  o^  this  Ore  of  a  fomewhat  moie 
filvery  appearance  found  at  Deutsch  Pilsen  in 
Hungary  is  reckoned  by  Barok  Born,  and 
Fbrber,  a  Silver  Ore>  atid  called  Molybdenic 
SivLER  Ore,  and  faid  to  afford  12  per  cent,  uf 
Silver.*  Hov^ever  Klaproth  found  it  to  con- 
tain nothing  elfe  than  95  per  cent,  of  Bifmuth 
and  5  of  SiJphur.  The  fpecimen  he  examined 
was  a  piece  of  the  fame  which  Bor  n  had  def- 
cribed,  which  precludes  all  fufpicionof  mift^e. 

•  3  Not.  ABt.  PetrppoL  lij*  z*  Kub.  419. 


Mm  2  chap; 


1  ■ 
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CHAP.  XIII. 


COBALT. 


H         268 

P 

^H  Its  colour  is  white,  inclining  to  the  bluifli  or 

^H        Heel  grey,  or  if  taniifhed,  to  red. 

^B  Liiftre>  3.    Fracture  compad.    fine   grained  ' 

^H 

^H  Hardnefs  3.  and  when  very  pure  malleable  in 

^H        fome  degree  in  a  red  heat." 
^H  Specific    Gravity    7.**ii9.    Brisson.    7,645.. 

^M        Gellert. 7,700-  BebgmanSciacr.  Buiinhis 
diflertation  on  Nickel  he  lays  it  ^,15.  $.  XIII. 
When  pure  it  is  almoft  as  difficulily  fuCble  as 
^^         caft  Iron.     Arfenic  renders  it  more  fufible. 
^K  Magnetic    even  when    pureft.     When    freed 


from  fubjeClion  to  the  Magnet,  it  is  contaminaicd 
'irfenic. 


with  Arfe 

It  isnot  volatil  in  clofe  vellels. 

It  calcines  the  more  difficuhly  as  it  is  more 
pure,  and  in  a  ftrongheat.  Its  Calx  ts  fo  deep  s 
blue  as  to  appear  black;  the  mixture  of  Arfenic 
renders  it  brown,  or  reddilh  brown,  it  is  ex- 
ceeding difficult  to  fufe.  Whilft  in  its  Metallic 
ftate  it  tinges  no  earthy  fubftance,  but  in  conta^ 
with  flnxesit  readily  calcines. 

Hence  treated  with  Horax,  Soda,  Tarlarin,  or  I 
MicrocofmicSalt,  in  a  ftrong  heat  it  tinges  them  i 

*  7  Lronliatd.  74^. 
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In  fufion  it  will  not  mix  wilh  Bifmuih,  LeaJ, 
or  Silver,  but  by  the  mediation  of  Nickel  it  will 
unite  to  Bifmutli.  With  Arfciiic  it  burns  with  a 
bluifti  or  white  flame,  according  to  the  propoi- 
tion  of  this  laUcr. 

With  concentrated  Vitriolic  Acid  it  unites  only 
in  the  heat  of  ebullition.  The  liilution  affords 
reddifti  cryftals,  but  greenish  if  it  be  comami- 
■naied  with  much  Nickel. 

With  the  Nitrous  Acid  it  unites  eallly  and  with 

■ervefctnce.  The  folmion  is  leddifh  or  pnle 
,  except  Nickel  predominates  and  then  it  is 
green,  or  if  Arfcnic,  whitilh  at  firft,  and  foon 
after  red. 

The  Marine  Acid  afts  on  it  difficultly  and  only 
with  the  alfiftance  of  heat  ;  if  the  Cobalt  be 
pure  the  folution  i'^  pale  red,  if  contaminatL-d 
wilh  much  Iron  or  Nickel,  creek. 

The  Calces  of  Cobalt  yield  lo  Dillilied  Vinegar 
andaIfbtoValaikali,andthe  folutions  of  the  former 
are  Red  or  Purple,    of  the  lalier  blue  when  hot. 

Aqua  Regia  alfo  attacks  it  with  Vigour  ;  it"  the 
Cobalt  be  pure,  tlie  folution  is  red,  if  it  abound 
in  Iron,  brown.  This  folution,  or  ihat  in  Nitrous 
Acid,  if  C'-'mMion  "^ah  be  added  aflfords  what  is 
called  fympaiheric  Ink,  fur  iho'  letters  traced  by 
it  are  invifible  while  cold,   vet  wh-n  heats^d  they 

ipearcRErN  if  the  Cobalt  retains  much  Iron, 
BLUE  if  ihe  Cobalt  be  free  from  Iron.* 

Its  folutions  are  not  prccipitable  by  Zinc. 

Cohaltic  Ore«  are  known  not  only  by  the  pro- 

tty  flf  afTordin^'  this  fort  of  Ink,    but  pfinri- 

iHy  %}■  tiirginp  Borax,    or  Sand,  or  Siliceous 

mes  BLOF.  For  lliis  purpofetake  one  part  of 
rooHed  Ore,  ?  of  Pearl  Afh,  and  5  ofSilio 
Sand.    ^'ix  ihem  thoroughly,  place  them  in 

•  KLiproth.    I  Betl.  Beob.    i8f. 
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a  lutedcruable,   heat  them  in  a  forge  for  5  c 
nutes  gentiv ,  and  for  25  minutes  flrongly,  with  i 
loaded  Bellows.     7  hen  dip  the  crucible  in  wa 
to  break  it,    and  examine  the  coJour  of  i 
Glafs. 


SPECIES  I. 

Cobalt  AitoTio  with  Axsekic,    with  olj 

WITHOUT  Ikon  or  Nicksl 

D«LL  Gret  Cobalt  Ore. 

GraittrSpfiiKabalttflVtrner.  StaHderiin  Ktiall  af  tiAtrtM 

Its  colour  wben  frefh  broken  is  whitifh  or  blu- 
i(h-grey,  famelimes  more  inclining  to  (be  one, 
and  Ibmetimes  to  the  other,  but  aticr  fome  lime 
it  becomes  iridefcently  tamilhed,  fometimai 
bluifh  or  greenifli-Hack. 

Found  Maffive,  groflly  or  minutely  dinbin^ 
nated,  fcoriform,*  or  veiny,  or  reticular,  ver] 
rarely  fpecular,  or  Botryoidal,  or  Nodular. 

Luftre  o.  i.  fcarcely  Metallic.  Tmnfi: 
rency  o. 

Fraflure  compafl,  generally  even,  fometianS 
CNEVEN,  or  paiiingintothe  plat  conchoidai, 
the  grain  exceeding  clofe  and  minute.  Frag- 
ments 3. 

Hardnefs  10.  difficultly  frangible.  Tha 
the  Black  8-  , 

Specific  Gravity  of  the  Specimen  O.  304.7, 
i;,3og.  That  of  the  fpecimen  O.  3062  is  5^51 
Tliat  of  the  Black  I  found  to  be  4,360.    Get^j 


me, 
ioie 

4 


*  Schlkcken  Kobali  of  Lebmao. 


"*»! 
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tmT  mentions  a  fcoriform  Ore  from  Rappold 
near  Scubkeberc,  whofe  Specific  Gravity  was 
5»503- 

Streak  when  it  can  be  efFeifted  is  bluifli-grey 
and  Metallic. 

Smell  when  ftruck,  Arfenical,  fo  alfo  on  bur- 
ning Coals. 

Both  the  Cobalt  and  the  ArTenic  are  here  in 
their  Metallic  State. 

Before  the  blow-pipe  it  gives  an  Arfenical 
fmcll.  but  if  it  coniaing  much  Iron,  it  does  not 
melt ;  Tho'  with  Borax  which  it  colours  dark 
blue-,  a  fmall  Metallic  bead  is  educed.  See  En- 
CESTHOM  in  Cronstkdt.  309. 

II   it  contains  but  little  Iron,  it  melts  eafily. 

It  is  generally  found  with  Native  Bifmuth, 
Kupfcrnickel  and  Cobajiic  efflorefcences. 

The  Cornilli  Ore  examined  by   KLAraoTa 
was  of  this  Species,*  it  appears  by  his  exper' 
ments  to  have  contained  about  lo  per  cent.  1 
Cobdh,  and  24.  of   Iron,  and  above  33  of  Arfe^ 
nic,    the  remainder  being  a  few  grains  of  BiM 
muiL    a  (light  contamin  iliou    of  Sulphur,    ao^J 
lofs  in  redudion  to  a  Rcgulus,    with  a  trifling' 
quantity  of  ftony  matter.     iNotwithflandirig  tliis 
large  proportion  of  Iron  the  Ore  gave  a  good 
tinge. 

The  Ore  of  Rcicuelsdorf  examined  by 
MoNCH,+  feems  alfo  of  this  Species,  he  found 
no  Sulphur  or  Iron  in  ii ;  hut  with  Arfenic  it 
certainly  contained  Nickel,  as  it  gave  creen  ish 
cryftals  with  the  Vitriolic  Acid,  and  hence  be 
found  it  infi)luble  or  nearly  fo,  in  the  Marine 
Acid.     As   this  Acid  difficultly  mafters  either 


I  Beri.  B«ob.   i8z. 
'  3  CrelU  Joufnal. 
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Nickel,   Cobtk  or  Arfenic,  hence  eafy  folubUitjji 
in  Miirine  Acid  is  a  proof  of  the  cxiftcncc  i 
Iron  ill  Cobalt  Ores. 

The  fpecimen  O.  3054.  hasexternally  a  c 
fettly  dull  earlhy  apptarance,  is  of  a  light  reddiH 
grey,  and  in  fomt:  places  of  a  dark  grecnilb  cw-* 
lour,  but  internally  it  difcovers  Kccl-grey  bright 
fpecular  pHrticlcs.     lis  furface  is  botivoidal,  con- 
flfiing  of  iiiilc  roundilli  coiicrcliohs  with  hoUoi 
between  them. 

This  is  a  very  rare  appearance  as  Karstbmj 
remarks.  How  he  found  (hat  11  contains  N'ativ* 
Bifmuth  I  cannot  fay,  but  by  the  experimental 
innde  on  it,  it  is  plain  it  does  contain  t(,  and  it  tw 
probable  it  is  this  incorporated  with  the  Cobc 
t!iat  gives  the  Ore  the  fpeciilar  ap{>earance. 

The  Nitrous  Acidaded  upon  it  witli  cffcrve- 
fdenci;  w  ithout  the  alfiffance  o(  heat,  and  ihe  fo-l 
luiion  wag  pale-green  and  foon  after  ydlowifli- 
grcen,  but  on  dihiting  i(»  a  white  prcci- 
piiate  enfued,  and  the  folution  was  greener. 
Jhis  fHcws  it  contnined  Bifmuth  and  Nickel 
The  Marine  Acid  did  not  aift  upon  it  until 
hcJtcd,  and  then  it  affumcd  a  bluifh-green  coloi 
with  a  fharp  fmellof  Vitriolic  Acid  Air. 

Hence  it  contains  as  I  fuppofe  both  Sulphui 
and    Inn.      However    Klaproth    nbtair>ecl 
CRASS-CREEN  folution  from  the  Calx  of  thisC 
in  flrong  M:irine  Acid,  tho'  there  was  no  Sick) 
and  a  bl(  1:  Irorn  th^  Calx  of  the  Regulus,  bufl 
ojiaiidiniiwaier  ihefe' colours  difappeared- 

Even  the  Coh;ihic  Ores  which  from  their  Sp< 
cific  Gravity,  one  would  deem  the  wokeft,  oft 
give  a  (Irong  blue  tingo  10  Siiicetms  Sand.  Hint. 
an  Ore  I  had  from  Cornwall,  of  ilic  Spcciss  I 
now  dcfcribc,  whnfc  Specific.  Gravity  Wns  oon 
3,3 -(>  and  contained  much  Arfenic,  j'dt  a&a 
TtMfltng,  mixed  with  three  pans  Tdrtaria  and  fiw 


I   art^tuc  snsTAVcts.    COBALT.    Its 
oF  5a=i£  ioe!t£d   bto  aa  degtm  glofly  blue 


I  SPECIES  IT. 

Ul«CKALICCD  ■tSoLPUCK  WtTS    OK  VITH- 
OOT  AkiiMic   OR  Iltoir. 

BftiGMT  Whit*  Cobalt  Out. 

AUrCfaiC  V^fr<r>a-.    triifirjpri,    K^t^tffArt. 

lis  ctAaat  is  Tin  \V  hite,  fomenmes  intenntied 
with  datrker  particle?,  tbmetinus  tarniftied  rcd- 
dUb  or  ydknnlb. 

Occurs  nnffive.diflemirrated,*  ovcHayiDg.fpe- 
o^,  rciictilar,  nodular,  corroded  or  crrftsaHzed 
ia  Imall  or  middle  fiztrd  quadrsng^tlar  prifnvi,  or 
cubes,  or  douNe  quadrangular  pyrinrids,  frr- 
quaidy  wiih  the  ib(id  angles  iruncited,  &c.orTe- 
tembling  Garnets. 

Luftic  2.  3.  4.  partly  Metallic,  bat  panly 
o.  I.     Tranfparency,  o. 

Fra^ure,  ecncrnlly  fine  grained  oNKvtff. 
rarely  fine  STRTATBD,  or  divcrgingly  riBROvt. 

Hardnefs  from  8.  to  g.  Specific  Gravity  of 
theSpcdmcn.O.  3086.  *liich  is  free  (Vom  (tony 
matter  6.284.  ^ 

It  is  in  general  too  hard  to  be  fcrapcd,  its  pow- 
der ia  ftcel  grey. 

When  Arfenical  it  gives  out  that  fmell  ow 
burning  coals,  but  does  not  mdt.  The  more 
fulpburated  the  Ore  is,  the  more  difficultly  it 
melts.    When  free  from  Iron  and  not  much  ful- 


^^L         •  Th 


•  The  diilciclDaieid  may  t»(i\y  be  ■ttflaken  br  Mtcs> 
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phuvaicd  it  mchs  cafilj.  This  is  the  Ore  exa- 
mined by  the  celcbraieu  BRAjjDTiii  the  Memoirs 
of  Upsal  for  174Z.*  for  it  liad  much  of  the 
appearance  of  Mifpickc'!,  but  when  roafiedit  ap- 
peared bl  ick,  ano  not  reddifh  as  Mifpickel  does ; 
it  contained  no  Arfenic  +  and  afforded  but  little 
SilJphur,  but  a  large  proponi(tn  of  Iron,  ya  gave 
a  good  tinge  lo  i>aiiU  Anuiltcr  (Jre  ol  this  Species 
was  examined  by  Rinman,  and  found  to  contain 
Sulphur,  Arfenic  andiron.  J.  161. 

The  Sulphurated  (^obihic  Ore  of  HunoaRv 
contains  b_t  fcARON  Horn's  account  neither  Iron 
nor  Arfenic.  2Raab.  U4.  It  grows  darker  by 
expofure  10  the  air,  and  its  Cryllals  are  ofa  dull 
white. 

Another  Ore  oi  this  fori  tree  from  Arfenic  was 
lately  difcovered  in  Sweden  by  Mr.  Gever.J 
but  Sage  found  another  Ore  of  diis  fort  10  con- 
tain above  half  its  weight  of  Arfenic.  39  Roz. 
Jour.  55. 

The  Specimen,  O.  3037.  whii.h  is  cryftallizcd 
in  fmall  cubes,  cffervefced  with  Nitrous  Add, 
wilbout  ihe  afllftaiice  of  heat,  and  with  Marine 
Acid  when  heated,  it  gave  a  grcenilh  folution. 
Heated  in  a  crucible  it  intiamed,  hut  the  flame  ' 
was  wliice,  it  contained  fome  Sulphur  and  alfo 
Arfenic 

Hence  Iron  enters  into  thefe  Ores.  Nickel 
feems  lefs  frequent,  I  h:ive  found  none. 

1  his  Ore  frequentlv  affords  ;o  or  60  per  cent. 
of  Reguline  Cobalt.  Rinman  Schw.  Abu.  1780 
160. 


•  I  Mtm,  Swed.  in  FiencH.  p.  39. 

t  Ricman.  ^.  161.  K. 

t  t  Ch^'oi.  Ann.  17BS.  [>.  67. 
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SPECIES  in. 

MiNERALIZltO     BY    OkYGEH. 

Of  this  I  diftinguilh  three  Families,  the  black 
or  btuifli  black,  the  brown,  and  tb:;  yellow. 

FIRST  FAMILY. 
BljlCK  Cobalt  Ork,  Black  Cobalt  Ocaait. 

Scaiartzer  erd  Kahalt,  of  Wtnttr. 
This  is  found  in  two  ftates. 

ift.  Loose.     K<ihalt  M^lmaf  Wintfr. 

Black,  or  bluifli,orbrownifh,Gr  greytlli  black, 
aod  deftitute  of  Luftre. 

It  is  of  a  loofe  earthy  confidence,  friable  and 
me^e  betwixt  the  fingers,  which  it  lullies. 

Its  ilreak  brighter.     Soluble  in  Marine  Acid. 

Before  the  blow-pipe  it  feldom  gives  a  white 
finokc  or  Arfenical  or  fulphureous  liiicll,  but 
tinges  Borax  blue 

2d.  Inddrathd.     Sihkcidt  Ktibalt  of  fimt. 

Its  colour  is  deep  blue,  or  greyilh  or  bluilh 
black,  or  brownifli,  or  dark  greenifh  black. 

Found  malTive,  diUeminated,  invcfling,  cor- 
roded, botryoidal,  kidney-form,  or  Jn  veins. 

Luftre  o.  I.     Tr.irjrpaiency  o. 

wf  N  n  a  Fn&nrp 
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Fraflure  compaA,  earthv  or  even,  or  paf- 
fingiato  the  FLAT  cqnchuidal,  or  uncek. 

Hartlnefg  from  4  to  8-  S|)ectfic  Gravity  va- 
riable from  5  lo  4.  loractimes  lower.  Geli-krt 
mentions  one  lb  low  as  2,019.  When  foft  it  of- 
ten gives  a  polithed  ftreali  \\ith  the  nail,  the 
fertjer  do  fo  wbcn  ftnick  with  Si«l. 

A  Specimen  oi  this  I'ort  in  mv  Cibinrt  from 
ScKNEtBCRc,  contains  fome  bright  CobaltOrc 
mternatly. 

Its  colour  is  dark  bluifh  grey  inclining  to  black. 
Itsfurface  fcraggy  and  bottioidal. 

"IisFrafture  uwevkn.  Luftx  o.  It  gives  ared 
folution  with  Nitious  Acid,  and  a  bluiOi  green 
uith  Mirlne  Acif.  It  fccms  a  dccompofition  of 
the  brighter  Cob  It  Ore 

This  Ore  leldom  contains  any  Sulphur  or 
Arfenic,  but  often  nitive  Silver,  or  the  vitreous 
Silver  (re  intimately  mixed  with  itj  alfo  Iron 
Ochre  and  diiintegrated  A  gillite. 

According  to  2  Bkroman  447.  greon  and 
blue  clays  tometmicsconiain  Cobalt,  but  the  lat- 
er oftener  Copper. 

Before  the  blow -pipe  it  refembles  the  former. 

When  its  Fracture  isconchoidai.  it  has  btea 
called  hJ'-irkra  CAh-1  . 

SRCOND  FAMILY. 

KitOWN. 

lt>  colour  t«  from  ihe  grcyifli  lo  (he  dark  le^ 
ihcr    bcown,  moftiy  indurttcdt   lometimes  tria- 

bi». 

The  colouB  is  probably  from  a  mixture  of'  Iioa. 

xRaab.  ij^o.     Its  iippearancc  ts  perfoctly  dull 

;ind  earthy  as  k  itsFr&Aure,  [bmetimcs  flaty,  and 

often 


I 


¥ 
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often  remarkably  light.  It  often  betrnys  Arfenic 
wben  thrown  on  burning  coals.  Strwk  brighter, 
Uniftuous.  It  comtnuaicite*  &  pale  blue  tinge  in 
fufion. 


THIRD  FAMILY. 


Its  colour  is  from  the  greyifh  yellow,  or  yel- 
Ibwifli  grey,  to  the  Sulphur  yellow,  o'ten  ftreaked 
with  brick  red.  Its  hardnefa  from  4  to  5  Its  ap- 
pearance dull  and  earthy.  Jls  Fractuie,  earthy 
or  utiEVKii. 

Its  ftreak,  brighter  Unctuous. 

Often  mixed  with  calcareous  particles  and 
Ochre  of  Iron 

The  blue  tinge  it  affords  is  weak  and  icrru- 

The  Specimen,  O.  3 1 22.  which  confifts  partly 
of  the  yelk>w  and  pardy  of  the  brown  calx,  and 
is  very  iinpure,  after  imbibing  much  wnter  hsd  ilt 
Specific  Gravity  2,677.  heate.1,  it  became  reddiOi 
bfowo,  and  mixed  with  three  parts  Poiath  and 
five  of  Sand  afforded  a  bluilh  green  Gtals,  th* 
green  undoubted  Iv  from  Iron. 

Grefs  Cobalt  Ores  have  alto  been  mentioned, 
bvjtlhele  leem  nothing  more  tlian  Nickelo  Ochre 
(viroii'lhot  mountairvgKen. 
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SPECIES  IV. 

.Mineralized  by  the  Arsenical  Actd> 

RED  COBALT  ORE. 

Of  this  Mr  Werner  diftmguilhes  two  Fa- 
milies. 


L 


FIRST  FAMILY. 

Cdbaltic  Germinations,  Flowers  or 
Cobalt  of  some. 
I 

Kobidl  hlutbe  ef  Wemrr, 

Their  colour  is  peach  bloflbm  red,  pale  or  deep, 
or  crimtbn  or  cochineal  red. 

Occur  maffive,  difleminated,  invefting,  or 
roinuiely  bolryoidal,  or  cryftallized  either  in  (mall 
or  miijute  right  angled  quadrangular  tables,  which 
are  often  di  verging! y  accumulated,  or  in  quadraa* 
gular  .icicular  prilms,  concenlrically  or  HelluJarly 
arranged,  or  in  Ihi^ll  fomewhat  broad  lix  fidcd 
pyramids,  all  often  confuledly  implicated. 

•External  Luftrc  2.  3.  common.  Traniparency 
o.  z.     Hardncfs  j.  6.  brittle. 

The  Im^llncls  and  fcant^  quantity  of  the  Spe- 
cimens I  polTeis  pre\*enied  me  from  making  any 
farther  obrcrvaiiom. 

Before  ibc  blow-pipe  they  become  blacldfli 
grey,  diffufing  a  weak  Arfcmca]  fmcll,  but  lingc 
Boru  blue. 
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SECOND  FAMILY. 

CoBALTic  Incrustations. 

K'Jall  Bejchlng  'f  If'erner. 

■hefc  are  alfo  of  a  pale  or  clear  peach  hloui 
Tcd. 

Found  eiilier  in  a  dufty  or  indurated  form,. the 
latter  diireminated,  or  invcfting,  fcldom  maffive, 
or  botryoidal. 

Luftte  o.  Tranfparency  o.  Fraflurcj  uneven 
or  EARTHY.    Hardnefs  from  5  to  7. 

The  maffivc  arc  often  called  cobaltic  sin- 

TB&S. 

This  Species  is  generally  thought  to  be  minera- 
lized by  the  Arfenical  acid,  and  with  great  reafbn, 
as  Arfenic  abounds  in  Ores  from  w  hole  difintegra- 
tion  the  red  Ore  originates.  It  is  certain  that 
Cobalt  does  not  aflume  a  red  colour  until  it  is 
highly  oxygenated  and  united  with  an  acid,  for 
its  Calces  are  naturally  deep  blue  or  black.  Sul- 
phur is  alio  often  found  in  Cobaltic  Ores,  and  its 
add  may  produce  a  red  talx,  but  Vitriol  of  Cobalt 
if  expoled  to  ihe  air  cannot  be  permanent,  as  it  b 
folublc  in  about  24  times  its  weight  of  water, 
whereas  Arfenicated  Cobalt  is  nearly  infoluble. 
The  Arlenical  part  betrays  ilfelf  by  its  fmcll  when 
the  Ore  is  projedcd  on  burning  coals. 

Some  other  Ores  have  lately  been  mentioned, 
but  their  exiftence  does  not  appear  to  me  fuffi- 
cicntly  authenticated. 

To  thefc  already  mentioned  we  may  add  the 
green  and  violet  Cobalt  Ores  found  in  Hdncarv, 
and  mentioned  by  Baron  Born. 

GREEN. 
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By  BXron  Born's  account  it  is  found  in  the 
form  of  fhining  capillary  apple  greert  Cryftals, 
ftellularly  difpofcd,  in  prominent  roundej  groups. 
He  judged  it  to  contain  ArfenJcand  Nickel.  But 
BtRCMAN  expofing  it  to  the  blow-pipe  with 
Microcolmlc  Salt,  found  it  indeed  to  tinge  it  blue, 
but  with  ftreaks  of  red  that  betrayed  Copj^^er. 
SoDKtimcs  Nickel  Ochre,  or  tron-Ihot  mountain 
tSREBN  have  been  tmlbiken  for  green  Cobalt  Ore. 

VIOLET  COBALT  ORE. 

This  the  Baron  tells  us  is  found  in  Hungary 
cq^ftaliaed  as  the  former.* 

•  2  Rub.  188.  and  189. 


^ 
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CHAP.      XV. 


NICKEL. 


Nickel  is  a  Metallic  fubftancc  which  is  difficult- 
ly purified  ;  when  pureft  it  is  magnetic  and  hence 
has  been  deemed,  though  as  1  think  without  Ibf- 
ficienircaibn,  to  contain  Iron  even  when  it  exhi- 
bits nootherfignof  its  containing  any. 

When  pure,  its  colour  isgrevilh  white,  when 
Icfs  pure  it  dilcovers  locne  Ihadcs  of  red  or  yel- 
low, and  loon  darkens  by  cxpofure  to  the  air. 

Luftre,  3.  Frafture,  compact  or  hacklv, 
when  lefe  pure,  foliated. 

Malleable  to  a  conliderable  degree,  though 
much  leG  fo  than  the  intire  metals,  as  they  are 
called,  when  impure  brittle,  though  difficultly 
irangibie. 

Hardncfs  8.  Specific  Gravity,  even  of  the 
pureft,  is  variable  according  to  its  more  or  lei's  per- 
fect tufion,  from  7  to  9.  It  is  (rue  Bergman 
found  a  Regdlus,  whole  Specific  Gravity  was 
9,3333,  but  it  does  not  appear  to  me  to  have  been 
as  pure  as  ibrae  others  of  inferior  denfity.  The 
Specific  Gravity  of  the  Impurer  Regull  reaches 
from  7,421  to  8,500. 

The  Vitriolic  Acid  attacks  it  only  in  a  boiling 
heat,  and  whi.-ndiftiliedtodrynefs;  tho' the  Cal- 
ces of  this  Scmi-meial  yield  10  it  more  eafily. 

The  Nitrous  Acid  dilfolvcs  it  with  the  affiftance 
uf  beat,  and  alfu  its  Calce^^. 

Tht  Marine  Acid,  attacks  it  alfo,  but  more 
flowly. 

Vol.  n.  O  o  The 
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The  Acetous  is  impotent,  with  refpect  to  it, 
but  a(^s  on,  and  cryfializcs  with  il5  Calces. 

All  ihefe  folutions  are  green,  and  cryftaliz- 
able,  and  preapitahle  green ifh-whi'e  by  fixed 
Alkalis.  Volalkalis  alfo  precipitate  lliem,  but 
added  to  excefs  re-difTolvc  the  Cake-?,  and  the 
foUition  is  BLUE,  even  Metaliic  Nickel  yields  to 
Volalkalis.  2  Percm.  2-Jg.  Its  folutionin  Adds 
is  itot  precipiiabic  by  zlinc,  tho'  it  is  in  fome 
mcafure  by  iron. 

Whether  pure  or  impure,  Nickel  is  Magnetic, 
fomc'imes  adivcly,  always  pafiivcly,  unlcis  the 
abundance  ol"  Arfenic  mar  that  ciTcd.  I 

In  a  flroiig  heit   Nickel  calcines  fiowly,    if  | 
pare,    its  Calx  is  brown,*  if  impure  greenifh, 
ridng  in  tuberofe  vegetations,    proceeding  from  1 
fron  or  Arfenic.     When  pure  it  requires  to  melt  I 
ir,    as  flrong  a  htat  as  caft  Iron,    the  impure 
melts  more  cafily.  1 

Its  Calces  communicate  a  HONEv-YEtLOw  co-  | 
lour  to  Microcofmic  Salt,  a  brown  or  redoisb-  | 
BROWN  to  Borax  and  to  Soda,  butaSLUE  toTar- 
larin,  as  Klaproth  has  difcovered,    which  ex-  . 

g Tains  the  reafon  of  the  Blue  cclour  obfcr^'cd  by 
BSGMAN  in  treating  this  fubftance  with  ^  itrc- 
Hercman  oiifervcd  a  folution  of  depurated 
Nickel  in  Aqua  Regis  to  be  precipitated  oy  ttM 
of  Vitriol  of  Iron,  like  that  of  Gold;  hut  thej 
precipitate  is  folubic  in  [■  itruus  Acid,  which  that] 
of  Gold  is  noi.-f" 

•  »  Berpn.  137.  and  aj8. 
t  «  Beijm.  tjj. 

SPECIES  I 


METALLIC    SVB8TANCB8.         NICKEL.  aSj 


SPEeiES  I. 
Native  Nickel^   alloyed  with  Iron. 

When  frelh  broken  its  colour  is  pale-yellow, 
but  expofed  to  the  .-.ir  it  tarnifhes  into  greyifh- 
black.  Occurs  cryftalized  in  Rhomboidal  tables 
heaped  on  each  other. 

Fradlure  foliated. 

It  contains,  by  Baron  Bo rn's account,  neither 
Cobalt  nor  Arfenic,  nor  Sulphur,  as  it  feems  it 
exhales  no  fmell  when  calcined. 

In  other  rcfpeds  it  ftiould  exhibit  the  proper- 
ties of  Nickel  juft  mentioned. 

It  is  found  at  Joachinstal  in  Bohemia,  z 
Raab*  209* 

SPECIES  II. 

« 

Mineralized,  partly  by  Oxygen,  and 

Arsenical  Acid,  and  partly  by 
Vitriolic  Acid.    NICKEL  OCHRE, 

AND  VITRIOL  of  nickel. 
Nickel  Ochre  of  Werner. 

Thefe  fubftances  are  commonly  found  mixed 
with  each  other,  and  in  general  prefent  two  dif- 
tinA  appearances,  the  Lopfe  and  the  Indurated* 


O  o  2  LOOSE 
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NIC 


I 


LOOSE. 

Pale  apple-green,  feldom  bluifh -green,  or 
grafs-grcen,  oftencr  greenifh-grcy,  or  greeiiifh- 
white,  when  wetred  iheir  colour  is  exalted. 

Generally  foutd  cffiorcfcmg  on  the  furfaceof 
other  Nickel  Ores,  in  a  dull  c:irthy  or  dufly  form, 
and  thereby  chara^lerifing  them;  or  diUcmi- 
nated,  feldom  in  foliiary  mafles,  and  commonlj 
mixed  with  ferruginous  Ochre.  Give  an  earth) 
fmcll  when  breathed  on.  And  fiightly  fiaia  the 
fingers,  often  mixed  wiUi  Clay,  Magnefia,  and 
mild  Calx. 

The  Vitriol  of  Nickel,  when  mixed  with  this 
Calx,  is  eafily  feparated  from  the  mere  Calx  by 
folution  in  water;  the  folution  duly  evaporated, 
affords  oblong  Rhomboidal  Cryftals,  precipiiablc 
by  Alkalis  into  a  greyilh-grecn  Calx,  foluble  in 
Acids,  which  it  tinges  OREEN  ;  or  in  Volalkalis, 
whofc  folution  is  blue.  Before  the  blow-pipe 
Nickel  Ochre  does  not  melt,  but  gives  .1  yellowiflf 
and  almoft  reddi(h-browii  tinge  to  Borax. 


INDURATED. 

Lighl  or  dark  Canary-green. 

Found  Maflive  oracicularty  cryflilizcd,  fDiner 
limes  flii;itcd  like  Ac^inoliie. 

Luflrei-  o.  Fraiture  Earthy.  Specific  Gra- 
vity confiderable. 

Slowly  fnluble  in  Acid^,  with  a  green  colour. 

Iicxiflsm  (he  Bocojabi.en!;ky  mountains  in 
SifK«ti^  ;  where  it  contains  much  Silver.     Rb- 

'"'  The 
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The  Calx  of  Nickel  frcquenil)'  enters  into  the 
compofition  ot  grecnilli  ftones,  and  particularly 
of  Cryfopralium  in  which  it  is  tomiJ  in  its  pur- 
eft  ftate. 


I 


SPECIES  111. 

Mineralized  by  thb  Arsenical  Acid. 

ARSENICATED  NICKEL. 

This  Ore  was  lately  difcover«]  at  RtGENsDORF 
by  Mr.  Gmcun.     He  defcribes  it  as  follows  : • 

Its  colour  is  palc-^rey.  ln^re  and  there  mixed 
with  pale-green,  vhcn  moiitcned  its  colour  is 
more  lively. 

Found  in  ftiapelefs  maffes,  often  mixed  with 
Lamellar  Barofeleniie. 

Lufirc  o-    Tranfparaicy  o. 

FraiiUire  CompaCV,   partly   earthv,    partly 

SPLINTKRV. 

H-irdnel's  7.  diflicultly  frangible.  Specific 
Gravity  confidcrable. 

Adheres  nightly  to  the  tongue,  and  gives  an 
earthy  fmell  when  breathed  on.  Gives  a  white 
ftreak. 

Soluble  in  the  Kitrous  and  Marine  Acids,  in  a 
ilrong  heat,  and  the  foltitionsarecREEN,  but  de- 
pollts  no  Copper  when  eflayed  by  Iron.  The  fo- 
lutions  are  prccipitable,  by  and  re-dilfoluble  blub 
by  Volalkciii,  mild  or  cauflic. 

Mr.  Gmelin  examined  this  Ore  with  themoft 
fcrupulous  exa>5lners,  and  with  an  attention  to 
the  agreeing  or  difagreeing  experiments  of  prc- 
peding  writers,  that  renders  the  cflays  of  tliis  ccle- 


I  Chy.  Abp.  1794. 
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brated  Chymifi  peculiarly  intereflinc;  and  inflruc- 
tivc.  He:  found  it,  befidesthe  Arfenical  Acid  to 
contain  fome  traces  of  Cobalt  and  a  fmall  propor- 
tion of  Argill,  and  in  lome  iaftances  of  Barofc- 
isnite. 


SPECIES  IV. 

Mineralized  by  Sulphur  and  Arsbhic, 

WITH  Iron,  and  often  with  Cobalt. 

SULPHURATED  NICKEL. 

Kupfer  Nitif!  of  fTemer. 

Of  alight  or  deep  Copper-colour,  fcldom  ycl- 
lowifh-white,  or  grey,  and  ftUl  more  rarely  of  4 
lead-grey.  Its  recent  fradure,  often  Silvery- 
white. 

Found  malTivc  or  dilTeminated,  rarely  Reticu- 
lar, frequently  covered  with  Nickel  Ochre. 

LufLre  2.  i,.  Meiallic. 

Fra<^ure  Compafl,  fine  grained  unevih, 
verging  to  the  comchoidal,  or  minute  foU- 
ated,  or  STRIATED,  often  prefcnts  curved  La- 
mellar concentric  diflinfl  concretions. 

Hardneft  8.  Specific  Gravity  from  6.6ol6< 
to  (),<J4.yi.    Brisson. 

Soluble  in  Nitrous  Acid  and  Aqua  Regit,  to 
which  it  gives  a  green  colour  as  llie  Rcgulos, 
already  mentioned. 

Before  the  blow-pipe  it  exhales  an  Arfemcal 
fmell  and  finoke.  then  melts  into  a  bead,  which 
darkens  bv  cxpofurtr  to  the  Air. 

Heated  in  a  crucible  it  lofes  from  -'^  to  55  per 

cent,  of  its  weight  by  the  dilTipation  of  Su^thur 

UK) 
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and  Arfcnic,  and  then  calcines  as  the  Regulus- 
It  affords  Regulus  of  Nickel  in  the  proporiion  of 
from  10  to  50  percent. 

It  often  contains  alfo  Bifmuth,  and  fometimcs 
Silver  and  Copper,  and  mod  frequently  accompa- 
nies the  grey  or  white  Cobalt  Ures.  It  efflorc- 
fees  by  long  expolure  to  the  air,  and  its  efflore- 
ffcnce  is  greenilh. 

Of  the  Lead-coloured  Ore  i  find  no  mention 
but  in  R.ENOVANZ.  Its  colour  he  tells  us  is  inter- 
mediate between  that  of  the  grey  Copper  Ore 
and  the  grey  Silver  Ore,  but  furrounded  with 
green  parliclcs,  and  with  blue  Calx  of  Copper. 
Luftrei.  difficultly  frangible  but  britde.  Hard- 
nefs  from  7  to  8.  w  eight  confiderabie. 

It  affords,  togeilier  with  speis  (which  is  a  com- 
pound of  Nickel  and  Cubalt)  alfo  Copper  and 
r  Silver. 

^  Soluble  in  Nitrous    Acid,  and  the  folutlon  is 
pbREEK.     Volalkali  feparales  from  this  folution, 
firft  a  yellowilli  (die  Cobalt)  and  then  a  greenilh 
precipitate, 

RiNMAN  obfcrved  that  if  a  folution  of  Cobalt 
and  of  Zinc  be  mixed  together,  and  afterwards  pre- 
cipitated by  an  Alkali,  the  precipitate  will  be  r  *  d, 
but  after  calcination  more  or  leis  creen,  accord- 
ing to  the  proportion  and  purity  of  the  ingredi- 
ents. But  it  this  roafted  Calx  be  rc-diffolved,  tiic 
folution  will  be  red  ;  and  in  reduction  in  the  ufual 
way,  the  Zinc  dilappears,  and  the  Cobalt  alone  re- 
mains. 2  Bfhgm.  French  tranllalion  in  a  note 
from  a  letter  of  Bergman's,  p.  270, 
Cobaltic  Ores  generally  accompany  it. 


t: 
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CHAP.   xvr. 


MANGANESE. 


Its  colour  is  greyiOi  white,  but  foon 
cxpofure  to  the  air. 

Luftre  3.  2.  Fradure  uneven,  in  no  degree 
Malleable. 

Hardnefs  8.  difficultly  frangibJe.  Specific  Gra- 
vity 6,850.  per  2  Bercm.  or  7,000.  asHisLU 
has  lately  found  it. 

When  pulvei'iled  it  13  magnetic,  rarely  lb  when 
in  !um])s. 

In  general  it  quickly  calcines  by  expofure  to  air, 
particularly  moift  air,  and  then  is  at  firft  grcyilh 
white,  but  gradually  darkens,  until  at  laft  it 
becomes  black,  triable  betwixt  the  fingers,  how- 
ever it  fecms  it  docs  not  always  thus  pulverize, 
for  Klapiioth  found  a  RcguJus  cxtraflcd  from 
the  Manganefe  of  Ilefeld  to  'perfift  in  its  intt- 
gritv  for  two  years,  though  expolcd  to  the  vidf- 
fitudes  of  the  Armofphcrc.* 

The  concentrated  vitriolic  acid  altadts  it, 
but  the  dilute  more  powerfullv,  leaving  a  fpungy 
mafs  undiifolved.  Is  not  this.  Carbon  abforbed 
during  its  fufion  ?  The  ft  lution  is  culourleli  and 
affords  white  bitter  Cryfials.  It  yields  alfo  to  the 
NITROUS  ACID,  and  the  folution  is  Ibmnvbat 
brown,  by  re.ifon  of  feme  ttrrruginous  pviiclcs 
undilfolved. 


( 


•    I  Ctp    Ann    ; 

iu  coniaining  Id,  Cn 
vhea  in  fufioo,  and 


Oxrgen,  (vrelU  liul  burib 
Mirganefc.     3  Bergm-  J79, 


yig.    II.     Dnei  not  ilii*  piocvil  from  I 

h'tcli  aflerwHrdtablQrbi  mutllttre.  mil 
II  round  ii  in  Kff  dUce 
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'th6   h^AitiKE   ACll>  alfo  unites  to  rt,  iUid  the 
ACETOUS  though  ap- 


I 

^■whition  is  colouilcfs ;  tbe 

parentlyioaAivearlaftby  particular  management 
maftcrs  it. 

Heated,  it  is  foon  converted   into  a  black 

Atx  and  if  in  a  commoA  crucible  and  ftrongly 
[  Urged  runs  into  a  yellowifh  brown  glafs,  depout- 
|t5rigR«guline  Iron. 

I  Tiie  black.  Calx  thus  obtained,  or  by  oinrgeaa- 
llion  byexpofure  to  the  Atmorpherc,  is  icarce?y 
I  feluble  and  only  in  imall  quantity,  in  common 
I  Vitriolic  acid,  anuthc  (olution  is  red,  but  cafily 
l-fft  the  fulphurous,  ami  the  fctution  iscolourlefs. 

It  unites  fttii  more  ilifTicultly  to  thcKiiKuus, 
Xteptby  particular  management  or  the  addiiioh  / 
[bf'Si^ar,  &c.  an<I  then  the   folution  is  colour* 
fUefs. 

The  ftARiNB  unites  to  It  more  eafily  but  the 
f  Jbrbfioh  b  reddilh. 

The  ACETOUS  alfo  takes  up  the  black  Cal± 
lAough  flowly  and  very  Tparingly. 
m  If  from  any  of  the  (olutions  above-mentioned 
■  the  Manganefc  be  ftp-irated  by  an  aerated  fixed 
rAlkali,  the  precipitate  will  be  white.  This 
pwbiteCalxis  but  llightly  oxyt^cnaled,  in  compa- 
Ifilbnof  the  black  is  eafily  folubie  m  al!  the  above 

S'ds>and  the  folutions  are  rolourlefs.  Sutif  this 
Ik  be  heated  or  longexpofcd  to  the  air  it  wUi 
htaclcen  and  acquire  tlie  properties  of  the  blade 
Calx. 

Tbe  blacV  Calx  being  fully  oxygenated  com- 
municates various  tinges  to  fub(binces  with  which- 
it  ibftifed. 

Th»6  if  aflbciated  with  Microcofmic  Sale  of 
fiotax  Oft  Charcoal  and  ui^  by  the  b!ow  pipe, 
it- will  bellow  on  tii«9-a  r>&  tinge,  which  tbe; 
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inteinai    Bujt  flame,    being  loaded  with  un{a-1 
turated  inflatnniiible  air  and  carbon,  will  foondej 
ftroy,  but  the  exiernal  flame  or  Nitre  will  ; 
reftorc. 

Vegetable  alkali  affumcs  from  it  a  i 
or  violet  colour,  or,  if  the  Mangancfe  be  lo 
wiih  Iron,    a   green,  (the  addition  of   whitd 
Arfcnic  to  the  melted  mafs  will  deftroy  the  c 
lours). 

This  blue  tinge  has  fometimes  occafioned  it  tol 
be  midaken  for  Cobalt,  but  if  the  blue  mafsbcl 
diflblvcd  in  common  water,  the  miftajtc  will  foonl 
be  difcovercd  as  the  folution  will  firft  become! 
GREEN,  then  BLUE  and  finally  red,  (theadditioni 
of  an  acid  in  fmall  quantity  will  accelerate  this  I 
effect)  the  precipitate  will  foon  blacken.  To  J 
Soda  it  gives  a  red  tinge. 

Of  all  metallic  lubflanccs  lliat  of  Manganefc,  i»l 
after  Iron,  the  moft  generally  though  minutelj^i 
diflufcd  through  the  earth. 


*•  Native  MANCAKEtr  ? 

Grcyifh   white.     Found  in  fomewhat" 
lumps. 

Luftre,    3.    metallic.      Fracture    divci]ginglj 
broad  por.iATtD,  in  fome  degree  malleable. 

Hence  it  (liould  have  fome  confiftcncc  yet  it  ti 
fllfo  faid  to  Ilain  the  fingers,  confcqucnily  muft  I 
difintegrated  by  Oxygenaiion.  Nut  magnetiL., 
Said  to  ha^-c  been  difcovcrcd  in  the  Valley  ob 
VicDEKsos  in  the  County  of  Foix.byMr.DB  laJ 
Pktrouse  1  MiM.ToiM.ousE  356.  i8Roe>f 
Jdnr.i 
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miur.  68.*  if  it  exifts  it  is  probably  the  abfcncbl 
I  Carbon  that  favcs  it  from  the  difuitegratii^ 
lower  of  the  Atmofpberc. 


SPECIES  11. 

MlNCKALlZEU     BV    OXYCZN. 

Of  llus  there  are  two  Families,  the  grey  and  th( 
ick. 

FIKST  FAMILY. 

Striated  or  Fibrous. 

GkXT    One    OF    MANGAMESt. 

Crau  Braunjidn  ert.  af  fVerner. 

Commonly  duflty  ftcel  grey,  yet  fometiiwcs  lighil 

litifhgrey,  or  reddifli  grey. 

Occurs  maifive,  difleminated,  in  ncfts  or  rifts^J 
ftalactitic,   or  cryftalized    in    flender  oblong  J 

ite  angled  quadrangular  prifma  or  needles,  or 
in  very  minute  right  angled  quadrangular,  or 
fefcicularly  accumulated  tables. 

External  lulire  3.  z      liiicriinl  2.  i-  Metallic. 
!ranfparency, 

Fra^urc,  moil  commonly   broad   or  narrowjjt 

tgorlhort,  flellularly  or  tafcicuiarly  or  tranf-i 
verily  striated,  morerardy  foliated.  Fr^g^J 
ments  fomeiimes  long  splimtkry.  J| 

*  Yet  I  TufpeA  feme  miltake  10  have  h^tppened.  For  tAn  ' 
Chipiil  who  rclidi;!  in  ihe  Soutliof  France  and  whofe  EU>  | 
menu  o(  ChymiAry  appincd  rome  years  after  ihu  Tuppofed  ' 
6ikartry  exprcMf  fay«  "  Le  Mfliigancfe  paioit  circ  loujouri 

■■*  kD'C  "    ■■ 


al'ituD'Oxide." 


a  L'hapul.  til,. 
?P2 


HardncS 


i^   METALLIC  SUtiT^tl^t.  ^$4J<GANE£P. 

H^rdnefs  from  4.  to  5-  britile.  Specific  Cr^r 
vity  of  the  Jlriated  from  't^Z-tg  10  4,15^}'  ^'t^ 
fOK,  or  4,i3i.  RiNMAK,*  antj  of  the  iblule^ 
or  tabular,  which  he  calls  Scaly  4,8 165.  Bais- 

lOH. 

Ferber  mentions  a  radiated  Ore  fo  light  as  to 
float  on  water. 

Streak  and  powder,  black  and  opake. 

Does  not  effcrvefce  with  acids,  and  is  fcarcdy 
ftfl%^ed  by  the  nitrous,  without  the  addition  of 
Sugar,  with  the  Marine  when  heated,  it  devdopcs 
the  fmellof  the  Oxymuriated  Acid. 

Heated  in  a  crucible  it  neither  fmells  nor  fmokes 
but  grows  rather  darker,  and  does  not  becoma 
Magnetic. 

Before  the  blow-pipe  it  darkens,  and  gives  to 
Borax  a  reddifb  brown  fomewhat  violet  tinge. 

This  Family  is  generally  the  freeft  from  Iron, 
yet  it  contains  fome  proportion  of  ferruginoua 
Sand,  and  often  Barolite  and  Sideriie.  Thaitrf 
IsLEFELD  U  of  this  Family  and  in  il  Bifippilf 
found  a  fmall  proportion  of  Calcareous  and  B^ry* 
lie  earths,  an  Atom  of  Copper,  and  no  wOn. 
«Chym.  Ank.  1789.  31. 

SECOKD  FAMILY. 
Black  or  Browk. 

Pure  or  bluifh  black,  or  browoiQi  black,  o 
«ddifh  brown,  or  browmfli  red  from  a  oonfiderR' 
ble  mixture  of  IrtMi  Ochre. 

Found  either  in  an  earthy  pulverulenl  or  in- 
44raied  ftate. 


*  Scbwd.  Abtend.  tj6$.  a5». 


Eabtht 


Earthy,  Ochre  or  Mancanrsi. 


MBTALUe  iPHTAHCfS.     MANGAN&S&  4^ 

KSomerimes  fcaly  with  fome  luftre  tho*  tnofdy  J 
»U  and  ftainisa.  the  fingcr^  •  fomeiiroes  )n  ftpco-  3 
r  fragpTcnts  +.    1  hough  'his  fccms  rather  tlK  I 
former  Family  cooimin  :icd.  I 

Sometimes  dull  ppwdery  or  in  ftnalt  lutnpb  1 
ftjabic  betwixt   the   fingers,  often  feds  fewoth,  I 
'wt  often  harih  and  meagre  as  that  called  ela^iI;  1 
PAD  which  is  generally  rather  blackiOi  or  reddiJh  | 
■Ivown.  and  is  wcli  knuwn  for  its  property  ot  if* 
'uding  a  fjXHitaneom  inilammatioo  when  milled 
dry  with  one  fourth  its  weight  of  Lin&ed  Oil  xnd 
'itntly  heited.     It   melts  into  a  flag  at  95".   of 
Pcdgewood,  and  at  144".  into  a  perfect  gJA&. 
llAcids  in  fuHicient  quantity  diflblve  sbout  \[  cSH 
irtth  the  afCftancc  of  heat. 

Mr.  Wedcewood  found  this  wad  to  contwn 
*3  per  cent,  of  Manganefe,  43  of  CaJx  of  Ijop, 
H>j.  of  Lead,  and  5  of  Mio. 

Mr.  Bercmait  found  another  fpecimcn  to 
ontain  12,5  per  cent,  of  Silex,  fome  Lead  Ore 
EC*!^  ^  ^^'^^  ^"^  Barolite,  the  remainder  Cals  of 
'Manganefe.  The  Nitrous  Acid  without  the  ad- 
MtioD  of  .^ugar  took  up  only  the  Calx  of  Lead 
I  aod  Barolite,  but  after  that  addition  both  the 
Calx  of  Manganefe  and  that  of  Iron,  and  theaoc 
:^Swied  a  yellQwilb  brown  colour,  z  Chxm> 
Aon.  ij^s-  ■598- 

Alt  thefe  are  aifectcd  before  Uv  hlov  pipe  «t 
thciotmer  Family. 


•  I  Rin/nsn  Ibid. 
f  a  Chaptal. 


INDURATED. 
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INDURATED. 

This  is  found  either  madive  or  difleminated. 
incrufting,  cellular,  porous,  cavernous,  often 
with  rounded  impreflions,  flaiaflittc,  botryoidal, 
kidney-form,  pe^inated,  &c. 

External  Luflre.  being  coated  wiih  Iron,  or 
the  above  Ochre  o-  i-  iniernal  Luftre  o.  i. 
Metallic.    Tranfparcncy  o- 

Frafture  Compa^,  iven.  flat  cokchoidai. 
or  finegrained  uneven,  fometimcs  imperfeA 
curved  foliated. 

Hardnefs  from  5  to  7.  Specific  Gravity  of 
the  porous  before  it  has  abforbed  water  3,7076. 
after  abforption  3,9039-  Brisson- 

The  uncryllalized  commonly  prefents  curved 
Lamellar  diflinft  concretions  turned  outwards. 

Streak,  of  the  harder  forts  black,  Metallic,  of 
the  fofter,  black  Opake. 

Sometimes  it  acquires  alfo  a  polifh  from  the 
nailt  like  ^e  blaclc  Cobaliic  Ore,  being  mixed 
with  Clay. 

Before  the  blow-pipe  it  refembles  the  former 
family.    ixTEKNALLY  it  hath  feme  refemblancc 

tOBROWW  HEMATITES 

It  differs  from  the  former  fimily  in  Colour, 
Hardnefs,  Specific  Gravity  and  Luftre. 

Westrumb  found  in  the  Mack  Calx  of  R«»- 
CEKSDORP  which  had  been  miAaken  for  Cpbalt, 
45  per  cent-  of  Mttnganefe,  14  Calx  of  Iron, 
irof  Silex,  7,»5of  Argill,  i,;;  Qilxof  Copper, 
2  Calcareous  Earth  and  18  of  Air  and  Watcfj* 
And  from  ifae  fame  Ore  he  obtained  2  per  cent. 

*  I  Weflnuib,  a  heft.  199. 
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I  of  fixed  Air,  g  oi"  pure  Air  and  6  of  Water  by 

I  piftillaiion.    z.  VN'estrumb.  i.  heft.  134.    (the 

I  Ore  then  became  Red.     Hence  the  Red  Ores  cer- 

I  lainly  contain  Icfs  Oxygen  than  the  black)  which 

agrees  well  with  the  experiments  of   Ilseman 

who  found  it  to  loi'e  by  calcination  about  12  per 

I  cenr.  of  its  weight.  4.  N.  Entdeck.  27. 

'      Gadolin  in  another  Ore  of  this  Species  from 

Undonas  in  Wust  Gothland,  found  18  per 

cent,  of  Sand  hefides  a  mixture  of  Barfoleniie, 

andSiderite.     i  Chy.  Ann.  1750-  139-  But  Ibe- 

'  lieve  this  was  of  the  firft  Family.    See  Schwcd. 

j  Abhand.  1785.  142. 

Many  ftones  participate  flrongly  of  this  fub- 
flance,  fome  of  which  deferve  Notice. 
I      ifi.  PtRiGoRD  Stone. .Its  colour  is  brownifh- 
f  black. 

Luftre  I.  Fradlure  Compaq.  Hardnefs  6. 
I  Specific  Gravity  confiderablc. 
I  Heated  it  hardens  and  becomes  reddifh-brown, 
Mm  not  Magnetic,  gives  a  Red  or  violet  lioge  to 
I  Borax  ;  and  is  atfefted  by  Nitrous  Acid  as  the 
I  Black  Calx  of  Manganefe.  It  contains  befides 
IMangancfc  both  Clay  and  Iron.* 
I  2(1.  Moll  Stones  of  a  Violbt-colour  derive 
I  that  Colour  from  this  Ore ;  a  few  only  from  Iron 
I  or  Gold. 

ff  the  Black,  Rrown  or  Red  Calces  nf  Manga- 

I  nefe  be  djgefled  with  Cauflic  V'olalkali.  they  be- 

Icome  grey  or  white,  per  FciUrcroy  Mem.  Pa- 

rs.   1788.  37SI.     This  however  I  did  not  find 

)  happen  in  digcfiing  nor  even  diftilling  Caufiic 

Volalkali  over  the  black  crvfialized  Ore,  nor  the 

Reddifli-black  Calx. 


*  Willeriu)  and  RiomaD  Sdiwcd.  Abband.  176^. 

According 


I 
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According  to  the  Analj-fis  of  the  Stone  which 
StncKB  calls  vB^DViAK  tt  fhould  feem  that  this 
ffiould  be  its  proper  place ;  for  he  attributes  to  it 
40, 1  z  per  cent,  of  Manganefc  contaminaied  with 
Iron,    16,25  Iron,  tC  mild  Ca!x  and  26,;  SHcx. 

Its  colour  he  fays  is  reddifh  and  yellowifh- 
brown  or  Refm-brown.  hs  Luflre  2.  3.  glaiTy. 
Tranfparcncy  2.  3.  Fraflure  conchtOdai,. 
Hardtiels  10.  Specific  Gravity  from  3,6  to 
4,coo. 

It  is  infbfibltf  in  a  tiolent  heai,  and  remains  in 
aH  rcfpe<f>g  unaltered  by  it ;  but  on  Charcoal  it 
vitrifies  before  ihe  blow-pipe,  and  even  in  a  day 
erticible  in  a  porcelain  heat-     t  Klaproth. 

Melted  vritn  3  times  its  weight  of  Soda  it  gives 
a  CANAKv  CRKtN  {lag,  and  with  4  trmes  its 
weight  of  Tartarin,  a  whitifh  greeh  glafs. 
Thefc  colours  indicate  a  predominance  of  Iron. 
In  this  Analyfis  impcrfc^  as  it  may  appear, 
Stccke  difpfayevl  admirable  candour  and  pati- 
ence with  no  fmall  degree  of  ingenuity  and  chv- 
mtcal  knowledge. 


SPECIES  in. 

MlHKILALIZED    BT    OxTOIK    A>9D    FIXED    At*. 

Of  litis  tfeefe  are  two  Families,  the  White  ami 


I 


I 
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FIRST  FAMILY. 
Whitb  Calx  of  Mamoahisb. 

Clear  White,  or  fomewhat  Reddiih  White. 

Found  either  loofe,  or  maflive,  difleminated. 
or  in  rounded  protuberances,  or  acicularly  cryf- 
talized. 

Luftre  of  the  fcaly  2.  common.  Tranfpa- 
rency  i.  in  very  thin  pieces,  2. 

Fradure  curved  foliated. 

Hardnefs  of  the  malfive  in  the  fpecjmens  1 
tried  from  6  to  7.  rarely  g-  Specific  Gravity  of 
the  fpecimen  O.  3210  is  2,794.  Effervefces  with 
Mineral  Acids,  and  with  the  Marine  gives  the 
foiell  of  Aqua  Regia,  which  is  remarkable. 

Heated  to  Rednefs,  it  blackens  and  then 
fcarccly  effervefces  with  Nitrous  Acid. 

I  found  the  fpecimen  in  Leske's  CoUetflion 
above-mentioned  to  exhibit  thefe  Pha;nomena 
and  to  contain  37  per  cent  of  Air-  Of  which 
the  greater  part  was  fixed  Air. 

It  is  in  this  ftate  that  Manganefe  moll  probably 
exifts  in  Siderocalciteand  t!ie  Sparry  Iron  Ore. 

Before  the  blow-pipe  it  gives  a  violet  colour  to 
Borax. 

The  fcaly  Ore  has  often  been  confounded  with 
die  brown  fcaly  Iron  Ore- 


SECOND  FAMILY. 

Red  Okx  of  Manganesi. 

Pale  Rofy  Red,    with  a  flrong  mixture 
white;  when  reduced  to  powder,  neaily  white. 
Vol.  n.  Q^q  Occurs 
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Occurs  either  in  a  loofe  Eanhy  form,  or  oiaf- 
five,  difltnninated,  Uzh&'nic,  botryoidal,  or  cryf- 
taJized  Icnticularly,  or  in  Rhomboids,  or  minute 
pyramids,  or  acicularly. 

Lullrc  o.    Tranfpareacy  fcarculy  i. 

Fradture  fine  grained  uneven,  or  rainuie 
fplinicry,  perhaps'obfcureiy  foltated,  or  lead* 
ion  w  tbc  Rdi  co.vciioiDAi.  but  fo  finely  as  to  be 
difficultly  percepiibie,  ihcmalfive  is  alfo  in  the 
grofe  flat)-. 

Hardnefs  S.  Specific  Gravity  of  a  fr^^ent 
of  the  fpecimen  O.  3203,  which  was  free  from 
all  perceptible  mixture  of  heterogeneous  partiotcs 

i  his  (ame  fpecimen  1  found  to  become  reddiflt- 
btowii  l>)'  being  heated  to  Rednet. 

It  cflcrvcfced  fiiglitly  with  the  Nitrous  and  Ma- 
rine Acids. 

This  is  the  foJJil  that  has  been  taken  by  Hakov 
BoxN  and  others  for  a  Felfpar  and  was  called 
F11.SPAR  of  Kapnick.  but  Mr.  Rupbecbt 
fmindit  to  conliftof  55  per  cent-  of  Silex,  35  of 
CaJx  of  Manganefc,  7  of  Calx  of  Iron,  1,5  of 
Argill,  with  a  fmall  proportion  of  Water.  With 
Borax  it  elTervefced  and  gave  it  a  Red  tinge.*  It 
is  the  Matrix  of  Gold  at  NaravA. 

As  this  Ore  effervefccs  with  Acids  and  by  the 
above  Analylis  contains  no  fubltance  that  can  do 
fo  but  the  Calx  of  Manganefe,  I  am  perfuaded 
that  it  is  the  white  Calx  that  is  contained  in  it, 
and  its  change  of  colour  when  heated  confinm 
this  fuppolition.  The  red  colour  mud  then  pro- 
ceed fiom  the  Calx  of  Tron  difpei-fcd  through  this 
*"  ""  The  only  cfiential  parts  of  this  Ore  are  the 
of  Manganefe  and  the  red  Calx  of  Iron,  the 

31  Roi.  Jour.  It,  I  Botn  Pliyf.  Arbeit.  jS. 
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other  ingredietibi  it  feerm  tofi  fortuitous  u  ap- 

p«an  in  the  foHowing  N-arietie*. 

ift.  The  chkrry  red  ore  of  savov, 
appears  by  the  experiraents  of  Chevamek 
Napion,  to  confiftof  i6  per  cent,  of  Siltx,  45 
of  a  mixture  of  Calxot  Manganefc  and  Calx  of 
Iron,  the  remainder  mild  calcareous  earth.  10. 
Ann.  Chvm.   14S. 

Its  colour  is  deep  cherry  red,  even  when  re-  , 
duced  10  powder.  It  is  found  raaffiv-c  Tranf- 
parencyO,  Hardnefs  8.  brittle  ;  fracture,  even 
prefenting  ftrcight  columnar  concretions.  Cal- 
cined It  blacken?.  Bv  the  blow-pipe  it  is  con- 
verted into  a  red  Scoria,  fo  deep  as  to  appear 
nearly  black.  Melted  in  charcoal  with  borax  it 
gives  a  clear  glafs,  which  nitre  renders  purple. 
Mem.  Turin,  1788.  303.  It  is  infoluble  in 
Vitriolic  or  pure  Nitrous  Acid,  but  yields  to 
Marine  Acid,  efpcciallyif  Sugar  be  added. 

2d.  The  spahrt  Ore  op  Klappercud  in 
Sweden,  of  which  Rinman  gives  fome  account 
in  the  Memoirs  of  Stockholm  for  1774,  and 
which  he  fays  has  fome  refemblance  to  brown 
Blende. 

Its  colour  is  reddifh  brown,  and  refembles  that 
of  Rofin. 

Found  maflive  or  in  irregular  imperfect  cubes. 

External  luftre  3.  1.  Tranfparency  in  thin 
pieces  2. 

Fracture,  Foliated. 

Hardnefs  from  6.  to  7. 

Digefted  in  common  Aqua  Fortis  it  diffolvei 
for  thcgreater  part,  without  effervefccnceor change 
of  colour.  Fixed  alkalies  precipitate  from  this 
Iblution  a  white  powder  which  blackens  when 
heated  and  tinges  Borax  in  fufion  red. 

Q^q  z  Calcined 


J         Iblution  a    wl 
^^L  heated  and  tit 
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Calcined  it  blackens.  Treated  with  Borax  be- 
fore  the  blow-pipe  it  effervefccs  and  paffes  into  a 
dard  red  g^afs. 

According  to  Bergm  ANit  is  a  Semi  Oxygenated 
Calx  of  Manganefe  thickly  difleminated  throu^ 
Zeolyte.* 


Mineralized  bt  the  Vitriolic  Acip. 

Vitriol  oF  MamCanese. 

This  has  been  lately  found  in  the  form  of 
WHITE  cryftals  alMoNTMARTRK  near  Paris. 
T,  Chym.  Annj  1793-  167.  Thefe  cryAals  ar^ 
bitter  to  the  taftc,  eafily  foluble  in  water,  and 

efflorefce  by  expofure  to  the  air. 

•  2  Bergm.  215. 


CHAP. 
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CHAP.   xvn. 


URANITE. 

This  fcmi-metal  was  lately  difcovcred  by 
'  Klaproth,  who  found  it  to  pofTels  the  follow- 
ing properties.* 

Its  colour  is  dark  fteel  or  iron  grey.  Internally 
fomewhai  browner. 

Luftrez.  Metallic.  Hardncfe  6.  to  7.  Specific 
Gravity  6,440. 

It  has  as  yet  been  produced  only  in  finall 
globules  imperfectly  amlutinated. 

It  is  rather  more  difficultly  fufible  than  Man- 
ganefe. 

It  is  foluble  in  the  Nitrous  Acid.  It  does  not 
appear  that  other  Acids  liave  been  tried. 

Before  the  blow-pipe  it  is  infufible,  but  the  ad- 
dirion  of  Microcofraic  Salt,  or  concrete  Phofphoric 
Acid  converts  it  intoa  crass  creek  glass,  and 
Soda  or  Borax  only  into  a  grey  opake  fcoriaceous 
bead.f 

ItscALX  IS  YELLOW,  and  manifcfts  the  follow- 
ing properties. 

I  It  b   cafily  foluble  in  Acids.    With  the  Dilute 

}  VITRIOLIC  ACID,  it  affords  yellow  cryftals. 

iWith  the  concentrated  acetous,  it  affords  yel- 
low quadrangular  cryftala. 

iWith  the  Phosthoric,  an  Amorphous  wliitc 
difficultly  folubh.T.rfs. 

[  *  ■  Clirm  Ann.  17S9.  jS;.  &c. 
^  Chym.  Ana.  1769.  39;. 
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It  is  alfo  foluble  in  the  Nitrous  Acid  aki> 
Att'A  Regia.  Thelbludonin  eachis  wine 
yelloiv,  and  affords  greenifh  yellow  cryftals- 

From  the  laft  mentioned  folutions,  the  following 
precipitates  wete  obtained. 

By  S0LPH^R^THD  VoLALKALi.a  brownifh  vel- 
low  precipitate. 

By  TiNCTDne  or  Galls,  (when  the  fuperfiu- 
ous  Acid  was  nitiiratc"d  by  an  Alkali)  a  cho- 
colate brottii  precipitate. 

By  PROSsiAH  Alkali,  a  brownift  red  fV'ecipi- 
tftte,  which  is  Granular  and  di;Tu^ 
through  the  whole  liquor,  whereas  the  pre- 
cipitate of  Copper  by  this  Aikali,  whidi 
is  of  the  fame  colour  nearly,  is  plAky. 
ThatofM<dybdena  alfo  rcfcmbles  it,  but  is 
not  ib  brown. 

By  AERATED  FiX£D  ALKALii  of  either  kind) 
whitifh  yellow,  much  of  which  is  rediflblvqi 
by  tbeBxedair  fet  loofe. 

By  Caustic  Volalkalis,  lemon  yellow. 

By  Volalkali,  dark  yellow. 

Thefe  folutions  are  precipitable  neither  by  Iroo 
nor  by  Zinc. 

Uranitic  calx  is  infoluble  in  Alkalis  dtbcr  in 
the  moift  or  dry  way,   which  fully  diftinguUhes 
k  frotn  Tungrtcnic  Calx,  which  it  otherurile  re<  ^ 
fetnbles  io  ccdour>  i 


SPECrES  I. 

MlWKKALIZXD    BY   OxTOKN. 

Of  this  there  arc  two  Families,    th«  Earthy  ^ 
and  the  Micaceous. 

FIRST  J 


^H 
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FIRST  FAMILY. 
Ukahitic  Ocmrx.* 


Commonly  Lemon,  fomeiimes  Sulphnr,  or 
Ochre  )'elIow,  the  former  tints  often  pafa  tbro* 
the  Orange,  into  the  light  Red,  the  latter  into 
the  Canary  Green. 

It  occurs  malfive,  difleminated,  or  incrufting, 
feldom  in  veins. 

Luftre  o.     Tranfparency  o. 

Fradure,  earthy^  partly  coarfe  partly  6ne 
gr^ned. 

Hardnefs  from  3  to  4.  Specific  Gravity  not 
determined. 

Streak,  of  the  yellow  fort?,  yellow ;  of  the 
Red,   Orange  ydlow. 

Slightly   ftains  the  finger;",    and   feels   mca- 
^  gre-  . 

)      It  is  infufible  by  the  blow-pipe,    by  a,  ftrong 
heat  it  becomes  brownilh-grey- 

Hitherto  it  has  been  met  wi:i)  only  at  Johan 
GiORGtNSTADT  in  Saxony. 

It  is  generally  fouled  with  Calx  of  Iron,  the 
Clear  yellow  is  the  purefl,  and  poffefTes  the  pro- 
perties of  the  yellow  Calx  already  menti- 
oned.-f 

NOTE  Mr.  Karsten  defcried  an  indigo 
BLUE  Metallic  Subftance  repofing  on  or  mixed 
with  Uranitic  Ochre,  which  feems  to  have  fome 

'  Thii  snd  tbe  following   defcripcioiis  are  chiefljr  frotn 
I  KjrlleD.  4  Serl.  Beob.  176- 


t  a  Chy.  Ann.  1789.  400 

affinity 


304     METALLIC  SUBflTAHCES. 


URANITE. 


alRnity  to  it,  but  whofe  nature  is  as  yet  un- 
known, of  which  he  gives  the  following  de- 
fcripiion. 

Colour  Indigo-blue.  Found  dilTeniinited  thro* 
or  overlaying  Uranitic  Ores. 

Lu (Ire  partly  o.  p^irtly  i.  Metallic,  Fradhire 
EARTHY,  does  not  ftain  the  finger?. 

Its  ftreak  brighter  and  Metallic,  and  much 
rcfetnbles  Purple  Copper  Ore. 


SECOND  FAMILY. 

Micaceous  Uranitic  Ore. 

yerharltttr  Urankalt  ef  Wtrtter. 

Urm  Spath  of  Oth4n. 

Its  colour  commonly  emerald  or  grass 
GREEN,  often  ftrongly  inclinini;  to  tbe  silvery 
WHITE,  more  rirely  to  the  canary  (iREEw, 
and   intermediate   between    the   sllchur   and 

WAX  YELLOW. 

Seldom  found  incrufting,  more  commonly  in 
fmall  or  minute  cryfials,  as  quadrangular  tables 
or  cubes,  or  6  fided  prifms,  their  lurface  com- 
monly longitudinally  flreaked,  feldom  frofted 
with  minute  cryftals. 

E-tlernal  Luilre  3.  2.  Interna!  2.  fometimes 
Pearly,  fometimes  approaching  to  the  Me^ 
tallic. 

Tranfparency  2.  3.  Frafture,  foliated  not 
fiflile. 

Hardnefs  from  5  to  6.  fomewhat  britde. 
Streak,  greenifh-white. 

It 


1 


.^ 


Metallic  scbstances.        URANITE.  : 

It  is  fflid  to  have  hitherto  occured  only  in 
Pit  of  George  Wacsfort  at  Johan  Georo-* 
ENSTADT  in  bAxoNY.  Yet  Mr.  Nose  fcems  iit^ 
fo  to  have  difcovered  it  in  the  Countries  adjacenl 
to  the  Rhine. 

This  (ubQance  vris  at  firft  denominated  grec  ^ 
Mica  by  Mr.  Werner  tor  want  of  a  more  fui^ 
ible  name,  for  he  knew  it  to  differ  from  commotti 
Then  as  Bergman  aftenv.irds  found  it  to  I 
lontain  Copper  (the  fmallnefs  of  the  quantity  he  1 
tolTeflcd  preventing  him  from  difcuvcring  aay.m 
faingclfe)  Wekner  callcdit  calchomtf.  But  j 
Ki AT- ROTH  lately  found  it  toconfiil  of  indurated! 
pr  cryflalized  Calx  of  Uranite  fiightly  tinged  J 
Mrith  Calx  of  Copper.  A 

It  is  flowly  foluble  in  cold  and  without  effbrrj 
■cfccnce  in  Nitrous  Add ;  polilhed  Iron  is  coateij 
with  Copper  in  ihis  foluiion.  Voblkali  precipi-1 
lltes  tlie  copper  Blue,  and  being  added  to  exccfiJ 
j-diflulvcs  It,  and  thus  allows  it  to  be  feparateq^ 
om  the  Uranitic  Calit.  The  yellow  fort  coq-j 
kans  no  Ojpper.* 
*  It  is  infoluble  in,  and  infufibk  by  Alkalis. 


SPECIES  II. 

I'MlKERALIXED  IT  SuLPHOX,  SulpH1;RATED 
VrA}JITE,  Uraserz  of  Karsteh, 
FORMRRtY  PbCHBLEMDE    <W    TUR  tAXOKS. 

!  Commonly  brownifh  elack,  fometimes  grey- 
*    and   bluifh    black,     or   iridcfcently   tar- 

■  2  Chyo).  Ann.  1789.  ^oa, 

LVou-  II.  R  t  Found 
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Found  Mafljve,  or  imbedded,  fomciunes  ellip-  | 
tica!!y  tcHular  or  kidney-form.  '       L 

Luftre  3.  2.  I-  Semi-Metallic,  rarely  o  and^ 
only  when  beginning  lo  wtdicr.'  Tranfparen-*" 
cy  o. 

Fradure  flat  or  imperfeQly  conchoidal,  or  1 
pa  fling  into  the  coarfe  grained  cneven,  Frag-J 
ments  3.  1 

Hardn<;rs  from  7  to  S.  very  brittle.  Specific  j 
Gravity  3t  a  mean  7,500.     Klapkoth.  1 

Streak  fomewhat  darker ;  powder,  Op^x  and  j 
Black.  \ 

It  lias  as  yet  be-^n  noticed  only  at  Jphak|I 
GEORCENsTAyT  in  Saxonv,  andai  Joachims- r 
thai.  inBuiiF-MiA.  In  the  former  it  is  accom- J 
panted  bj  tlic  Oxygenated  Ore  already  mentionedl 
and  defcribed.  In  the  latter  by  Barfoleniie  andj 
the  erey  CoMUc  Ore. 

Klaproth  difcovered  this  Ore  to  confiftj 
chiefly  of  Uniriitic  Calx  an.l  a  fmall  proportioaj 
of  Sulphur,  mixi;J  with  ferruginous  (lony  maM 
ter,  and  cafually  witli  Lead  Ore.  1 

It  is  fulul'lc  in  Acids,  imperfcifUy  indeed  inl 
the  Vitriolic  and  Marine  Acids,  but  pcrfeflly  jnl 
the  Nitrous  and  Aqua  Regis.  Tne  folutionl 
is  of  a  dilute  wine  yellow,  aitd  boldi  the  ycllovrl 
Calx  already  mentioned.  " 

ThisOrt;  is  infufible  per  sp  by  the.  bl9w-( 
pipe;  with  Sodri  iind  Borax  it  civcs  only  a  grey  j 
opake  flag.  Butwiih  Microcoimic  Salta^grcca 
Glafs.  "  I 

By  a  nigh;  calcination  it  lofffs,  paijt  o(  ial 
weight,  but  recovers  part  of  it  \(  the  calcination^ 
be  continued. 

Treated  with  fixed  Alkalis  in  a  crucible  it  dot 
not  afford  Liver  of  Sulphur,  and  is  infufible  b 
tbcm. 
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The  Alkali  takes  up  fome  Siliceous  panicles 
only.  Formerly  Ais  Ore  was  called  Pechblende 
in  Saxony  and  ranged  among  the  Iron  Ores,  as 
we  fee  in  Leske  O.  2'>76.  2677  and  2678.  but 
by  Cronstedt  this  name  was  given  only  to  a 
Zinc  Ore,  1  he  Ore  of  whidi  we  here  treat, 
he  was  not  acquainted  with. 


R  t  2 


CHAP. 
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CHAP.  xvm. 

TUNGSTENITE. 

Schttlium  if  Wtmrr. 

This  fubftance  is  capable  of  exifting  in  three 
flates.  That  of  a  Regulus.  which  1  call  Tungf- 
lenite.  That  of  a  Calx,  and  that  commotily  called 
the  Acid  of  Tungften- 

In  its  Reguline  ftate  it  has  the  following  pro- 
perties. 

Its  colour  is  externally  brown,  internally  flcel  > 
grey.  , 

Luftre,  i.  Metallic.  , 

Hitherto  it  has  been  produced  only  in  very 
minute  Globules,  being  more  difficultly  reducible 
to  a  Metallic  State  than  Manganefe  orUranite. 

Brittle.     Specific  Gravity   17,600.  accordiiig 
to  MelTrs.   Elhctart,    but  of  this  I   mucQ  J 
doubt. 

Infoluble  tn  the  Mineral  Acids,  but  convertt-- 
ble  by  the  Nitrous  and  Aqua  Rcgia  into  3  I 
TELLow  Calx.  Thefe  Acids  alfo  cxtra<S  Iron  J 
from  it. 

By  heat  it  is  alfo  convertible  into  a  yellow 
Calx,  and  then  increafes  24  per  cent,  in  weight. 

In  the  (late  of  vellow  calx  it  has  the  foX-  J 
lowing  properties. 

Its  Speafic  Gravity  is  6,12. 

It  is  perfeiflly  infipid  and  infoluble  in  water  ; 
if  triturated  wiih  water  it  fimply  difHifc'  through  1 
it  like  an  Emulfion,  and  takes  fomc  months  10  I 
dcpofit  from  it.  If  V'olalkali  be  poured  on  it,  it  I 
whitens,  which  inAantly  diflinguimes  it  from  ibci 
yellow  Calx  of  Uranitc.  I 

Eipofedl 
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Expofed  to  the  EXTERNAL  flame  of  ihe  Wow- 
pipe  II  comiimes  yellow ,  though  placed  on  Char- 
coal, but  by  the  INTERNAL,  it  fwells  and  Hack- 
enf>  but  does  not  melt-*  This  black  colour 
however  fcems  to   nie  to  be  only  a  very  pee^ 

If  Microcofmic  Salt  be  added  itloofes  all  co- 
lour in  the  external  flame  but  in  the  internal  it 
gives  a  blue  glafs.  But  tlie  addition  of  an  Alkali, 
again  renders  this  blue  glafs  colourlefs. 

With  Borax  it  gives  a  brownish  Vellow 
CLASS. 

Heated  pe  r  si  on  a  burning  coal,  or  in  a  cruci- 
ble it  becomes  of  a  flaie  blue  colour,  4  Berl. 
Beob.  321, 

This  Calx  is  infoluble  in  Acids,  nor  does  it 
even  difl^ufe  through  them.  In  the  ace'ous  how- 
vcr,  it  affumes  a  blue  colour,  but  does  not  dif- 
folve. 

But  in  Cauftic  Alkalis  this  Calx  is  compleatly 
foluble  both  in  the  dry  and  the  moift  way,  and 
ihe  folution  always  retains  an  excefs  of  Alkali. 

If  to  the  folution  in  CauflicTartarina  few  drops 
of  Nitrous  Acid  be  added  a  white  precipitate 
will  immediately  appear,  and  a  farther  addition 
of  the  Acid  will  increafe  the  precipitation,  while 
an  excefs  of  Alkali  remains,  and  the  Liquor  be- 
comes bitter.  This  white  precipitate  is  fol  itb 
by  agitating  the  Liquor  and  ha?  the  properties  of 
an  Acid.  But  if  (o  much  Acid  is  sdded  as  10  de- 
fhnoy  the  excefs  of  Alkali,  the  white  precipibte 
lofes  its  Acid  properties. 

•  TTie  ReverTe  of  Manganeft,  wliieh  m  coloured  by  ihe 
extflrtiRl,  undbecometcolourlers  in  tbc  iiKCcr.aJ  Hacie.  Priva- 
turn  of  Oxvgcn  blacken*  this  fitbftanc;,  ani  whiten)  Man- 

The 
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The  ydlo*  Calx  is  alfo  foluble  in  Vol^kali  and 
retains  an  excefs  of  it.     This  folution    affords  I 
Acicular  Cryft^ils,    and  yet  tlius  alio  an  Acid  b 
formed,  for  the  folution  of  tliefe  Crjftals  turns 
that  of  Litmus  Red. 

If  ihefe  Cryflals  be  calcined,  the  excefs  of 
Alkali  isexpelled  and  the  yellow  Calx,  (if  the 
operation  be  performed  in  open  veffels,  or  the 
BLUE,  if  io  a  retort,)  is  produced. 

If  thefe  Crjftals  be  digefted  in  the  Vitriolic 
Acid  they  are  converted  into  the  blue  Calx,  if  j 
in  the  Njtrous  or  Marine  Acids,  into  the  yellow  i 
Calx. 

If  to  the  folution  of  this  fuIiginatedCalx  (tbe 
Acid  thus  formed)  a  few  drops  of  Nitrous  Aciti 
be  added,  a  white  precipitate  will  be  produced, 
\vhicli  is  alfo  an  Actd,   and  is  the  Acid  tlm  ' 
ScHEELE  produced  in  his  experiment!. 

To  conclude  the  account  of  the  yellow  Calx,  we  J 
need  only  to  add  that  it  blackens  by  cxpofure  to  i 
the  fun,  and  alfo  by  moiflure,   or  calcination  in 
clofe  veflelsi  in  this  laft  cafe  it  forms  plunrofc 
Crjftals  like  Antimony.     Its  Specific  Gravity  is 
then  5,700.      The  yellow  Calx  alfo  unites  to  j 
Sulpfaur  in  the  diy  wny,  and  with  it  forms  a  blui(h  I 
black  brittle cryttalizcd mafs     per  Luvakt.* 

With  rcfpeA  to  the  Tungftenic  Acid  coramoDly  1 
fo  called,  we  may  remark. 

1 .  That  it  always    appears  in  the  t'orm  of  a  I 
WHITE  CALX,  tho*  the  white  calx  i&  not  always 
Acid.  I 

2.  That  it  is  formed  cither  by  the  union  of  I 

the  TRILOW  CALX  WITH    AN    EXCESS  OF    VoL*  f 

ALKALI^  and  Ibis  may  be  called  the  rutioi- 

*  Thi*  however  u  deiucd  by  Gmclia.    1  Chjta.  Abb.1 
1786.  p    110. 

MATB&J 
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NA\S9.C'^'|X  >  (^r  B^  ^H  EXCBSS  OP  Voi-AL- 
I^J^L^  \SD  XHt  ADp.ITlON  OF  AN  AciD,  Vrhictl 
maybccalledthcACiDo  fuliginated  calx  ;  or 

By  AN   E^XCESS   op    TARTARIN     AND  THB   ADDI- 
TION OF   AN  ACID,  which  may  be  denominated 
the    ACiDO   tartarinated  calx.     The  two 
I  tail  oo'y,  weieknown  to  ScUEELEand  Bercmax 
I  who  fujjpofed  diem  to  be  fiinple  fubllances. 

The  firft  or  fulicinated  calx,  has  the  fol- 
lowing properties,  bcfides  thole  already  mention- 
ed ;  it  pi;ccip!tatcs  the  Vitriolic  (blutions  of  Iron, 
Copper  and  Zinc,  and  alio  of  Allum,  Nitrated 
Lime,  and  Muriated  Mercury,  and  the  Acetous 
folutions  of  Lead  and  Copper.  And  with  Lime- 
water  it  forms  Rcgencraied  Tungften. 

The   AClpO  TARTARINATED,   and  aCIDO  FU- 

LiG^NATKD  calces  are  faidby  Sheelk  to  agree  in 
tijeir  properties,  but  the  brothers  LffVARx  re- 
mark the  following  diffeictices. 

The  Acido  i'uhgioaied  calx  Is  dccompofcd  by 
mqrc  boiling  -,  it  then  bccooKS  emulfive,  and 
blue. 

The;,  fame  happens  alfo  when  this  calx  is  calcin- 
ed (ButScHEELB  afcribes  this  property  to  botli. 
calces,  §  6.) 

By  digeflion  in  Vitriolic  Acid  it  turns  blue. 
VWith  fixed  Alkalis  it  emits  a  VohtiJ  Aikalme 
fmeil. 

The    ACIDO   TARTARINATED    CALX  is  fufiblc 

PER  SE  and  with  the  diffeient  iluxes  prefents  the 
fame  Phenomena  as  the  yellow  calx,  per  Lu- 
YART.  §.  IX.  but  in  §.  VII  p.  4.  they  tell  us 
that  the  veliow  cajx  gives  a  brownifti  yellowilh 
Glais  with  Borax.  Confequently  fo  niould  the 
the  Acido  Tartariated  Calx,  yet  Schefle  §■  5, 
fays  it  gives  a  blue  Glak  with  Borax,  Bergmak 
.  fays  a  fmall  quantity  uf  it  gives  a  blue  and  a 
larger 


I 
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brger quantity  a  brownilh  yellow  colour  to  Borax. 
AndKLAPKOTH  afiiires  us  it  ^ves  no  colour  to 
borax.* 

Calcined,  it  emits  the  fmell  of  Nitrous  Acid^ 
turns  yellow,  yet  on  cooling  recovers  its  white 
colour,  but  becomes  insipid  and  insoluble. 
Here  the  infolubitity  proceeds  from  the  expulfion 
cf  the  Nitrous  Acid  as  a  mete  tartarinatp.d 
CALX  remains,  which  is  not  an  Acid.  But  this 
mere  Tartarinatcd  Calx  is  fufible  per  se. 

If  to  the  Acido  Tartarinatcd  Caix  the  Vitriolic, 
Nitrous,  or  Marine  Acids  be  added  the  alkalioe 
part  becomes  faturatcd,  and  the  Calx  becomes  yd- 
low,  and  no  longer  diftinclly  acid. 

But  if  the  mineral  acids  above-mentioned  be 
gradually  added  to  the  soi  ution  of  Acido  Tar- 
tanaated  Calx,  no  precipitation  takes  place,  until 
the  Mineral  Acids  abound  and  be  made  to  boil  1 
then  a  yellow  Calx  falls. 

According  toScHEELc  §.  5.  the  acido  tar- 
tarinated  calx  precipitates  the  Vitriolic  iblu-  , 
tions  of  iron,  Zinc,  and  Copper  white,  and  the 
nitrated  folutions  of  Silver,  Mercury,  and  Lead, 
and  Muriated  Lead,  and  alfo  Muriated  Tin  blue. 
But  does  not  alter  the  folutions  of  fubhmate  Cor- 
rofive,  or  of  Gold. 

But  according  to  Luyart  §.  IX.  this  Calx 
does  not  precipitate  the  folutions  of  the  Vitriols  of 
iron, Zinc,  or  Copper,  and  with  him  Klaproth 
agrcesf. 

According  toScHEELeit  does  not  precipitate 
the  folutions  of  allum,  or  lime-water  §.  j.  but  ac- 
cording toLuYART  ^.  IX.  it  precipitates  Ltme- 
walcr  mto  a  iruc  Tungllen,  ihoi^h  not  the  folu- 

•  1  fieri.  Beob    a  Stuck.  4*-  tod   t    Bert.  Beob.    191, 
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don  of  alluni,  which  yet  the  fiiliginated  Calx  pre- 
cipitates. 

From  thefe  various  accounts  it  may  be  colleifled 
that  thcfcafiparently  Acid  Calces  are  not  ofafixed 
nature,  endowed  with  conllant  invariable  pro- 
perties,  and  rherefbre  not  a  fit  foundation  for  fure 
and  invariab'e  condufions.  The  yeli.ow  Calx 
feems  to  me  to  be  ihe  true  Tungftenitic  Acid,  tho* 
by  fiipt-Toxygcnalion  many  of  its  acid  properties 
arc  dilguifcd.  The  fupeifluous  Oxygen  is  in 
great  meafure  dcftroj  cd  by  Cauftic  Volalkali,  this ' 
latter  being  dccompofed,  its  inflammable  part 
paffing  into  water.  Its  infolubility  refembles  that 
of  the  Oxygenated  Marine  Acid,  and  of  the  Pruh- 
siAN  Acid,  and  only  differs  in  degree.  Its  union 
with  Alkalis,  with  Lime,  and  with  metals  even 
the  Noble  Metals,  of  which  an  account  maybe 
fcen  inMr.LuYART's  Differtation, plainly  evince 
its  acid  nature,  for  as  a  fimple  Calx  it  could  not 
unite  with  them.* 


•  Sm  CuUen's  TranflMKin  of  lvl'La/a«'»    Analyiii   of 
Wolfrun. 
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SPECIES    I. 

iMlHEIt  ALtCED    BY  OxYGEK   AND   LiME. 

TUNGSTEN. 
Wfift  SchetU  tT%  qJ  WirntT. 

Of  this  there  are  two  Families,  the  White  or  | 

Grey,  and  the  Brown.* 


FIRST  FAMILV. 
White  or  Grev. 
While  2,'mgrauptn  »f  many- 

Its  colour  is  ycllowilli  while,  more  rarely  yel-  I 
lowidigrey,  that  of  the  cryftalizcd,  is  pearl  grey.  1 

Occurs  maffive,  difleminateii ,  or  ctyftaliEcd  m  \ 
acute  angled,  octohxdral  generally  inipeifcftcryf*| 
tals    fmall  or  middle  fized. 

Luftre  3.  2.     Tianfparency,  z.  3. 

Fraifturc,  in   fome  diredions  foliated,    thcf 
Lamellie   tunning   in    two  dilicrent  courics. 
other  dirciftions   flat    or  minute    cokchuidal*! 
paflingintoihc  uneven. 

Hardnefs  fom  6.  to  7.  rarely  9.  SpccificGra- , 
vity  6,0665,  Brissok  ;  or  frojn   5,8  to  6,0281 

•  Though  thtfe  arc  dcfcribed  in  my  firft  volocic,  yet  a 
boiJi  vdlgmr*  irc  fctnirjtely  pubtiihcd,  and  the  xA  at%j  bill 
into  th<r  handt  of  r»inc  ivho  have  not  [>urchaIcJ    Ui«  firA.     l.| 
thought  it  right  to  repeat  the  (IerEri|itian«. 

which! 
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which  is  that  of  the  cryftalized  Specimen  from 

SctlACKENWALD,  LeSKE,  O.  3261.      GeLLERT 

found  ihat  of  another  Specimen  6,000. 

Infoluble  in  water,  docs  not  effcrvefcc  with 
Acids,  but  is  p;irtially  foluble  tlierein  in  a  ftrong 
heat. 

When  digcfted  with  three  times  its  weight  of 
Nitrous  Acid  or  Marine,  it  aflumes  a  yellow  or 
whitifli  yellow  colour,  (the  calcareous  part  being 
diflblved '. 

Heated,  it  decrepitates,  but  is  inhifibleby  the 
blow-pipe  or  even  in  the  ftrongelt  heat  of  our 
iurnaces.  ^ 

Treated  with  Borax  it  melts,  but  its  colour  Is 
fcarcely  altered  unlefs  the  quimtity  of  Borax  he 
tonfiderable,  and  then  it  becomes  brown  or  even 
black.  W  th  Microcofmlc  Salt,  or  Pholphoric 
Acid,  it  gives  a  blue  (SurEiE  fays  afeagrecn) 
g'afs,  which  difappears  if  long  fufed  in  the  exter- 
nal, but  re-appears  in  the  internal  flame,  h  alfo 
melts  with  Soda,  but  without  altering  its  colour 

It  contains  about  30  per  cent,  of  Lime,  a  littl: 
SiJex  and  Calx  of  Iron,  the  remainder  Tungftenic 
Calx. 


vari^ated   with  yeliowith  brown  often  overcaft 
with  black  Manganefe. 

Found  malTive,  or  forming  a  brittle  mafs  of 
fmallcrjfbline  grains,  with  brownifh  black  pow- 
der of  Manganefe  interpofcd. 

Sf    2  Luftte 


SECOND  FAMILY. 
Brown. 

Csffft  Brown  Ge/tfn  0/  the  Cernifi. 
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Lufire  2.  Waxy.     Tranfparency  o. 

FraClure,  uneven,  partly  splintery,  fome- 
titnes  platv. 

Hardnefs  from  6  to  7 ,  Specific  Gravity  5,570, 
Klaproth. 

When  pulverized  and  digefted  with  Aqua  Re- 
gia  it  aflTumes  a  yellow  colour. 

Klaproth  found  the  grey  kind  to  contain 
11,5  per  cent,  of  Lime,  BH  ofTungftenitic  Calx, 
the  remainder  Argill  and  Iron  Ochre.  4Bkrl. 
Bedb.  32D. 


SPECIES  11. 

TONGSTENITIC    CaLX,    WITH   IkdK   A»il 
MAKCAHESe,    OR    IrOH    sIHGLY, 

WOLFRAM. 

Its  colour  is  brown,  or  brownilh  or  greyifTi- 
black,  almofl  quite  black,  yet  fonfietimes  indif- 
tintSIy  variegated. 

Occurs  Maifive,  or  difTeminatcd,  or  cnyftalized 
in  right  angled  quadrilateral  tables,  with  bevilied 
edges  and  blunted  corners,  or  oblong  tables,  or 
in  fix  fided  middle  fizcd  prifms  with  two  broad 
and  two  very  narrow  oppofite  planes,  aiidfliirply 
terminated,  often  indiflinft. 

External  Lufire  2.  Internal  2.  "-,.  Coaly  or 
nearly  Metallic,     'rranfparency  o. 

Longitudinal  Fra(!>ure,  folcated  fometime;? 
indiftindtly,  rarely  striated.  Crofs  Fraiflurc, 
frnall  or  fine  grained  uneven.     Fracments  3. 

Hardnefs    from    6   to   8.       Specific   Gravity 

7,1195   Brisson.     6,815,    El'Lu^art,    5,703 

Gmb» 


i 
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Gmehn.*  7,000  LBONHARDi.'f  I  found  &a( 
of  the  Sptcimen  O.  3*65.  from  ZiNWALDtftba 
7,006.  and  tliat  of  the  SpecimenO.  5266.  itom 
Geir,  to  be  7,oS8. 

Streak,  dark  Reddiili-brown. 

Infufible  by  the  blow-pipe,  and  decrepitates. 
Treated  with  Microcofmic  Salt  in  the  external 
flame  it  eftervcfccs  and  gives  a  pale  Red  Glair, 
in  the  Internal  darker.  With  Borax  it  a!fo  efFer- 
vcfces  and  gives  a  green ilh-yellow,  which  in  the 
external  becomes  reddifli.     El'luyart. 

Heated  ftrongly  in  a  crucible  it  fwells,  be- 
comes rpongy  and  femi-vitrified.  ibid. 

Projeded  on  red  hot  Nitre  it  eftl-rvefces  with  a 
flight  blue  flame,  andiheo,  or  when  melted  wrth 
fixed  Alkali,  if  it  cpntains  Manganefe  it  affumes 
a  green  colour,  +  but  if  it  contains  only  Iron  a 
dark-grey  $  ■ 

Digefted  in  Marine  Acid,  it  turns  yellow  (like 
the  firft  Sp-ecies)  and  the  addition  of  Cauftic  Vol- 
alkali  will  convert  this  into  white,  forming  the 
fuliginaiedCalx. 

The  Brother's  FL'LuYARTextra(5>ed  from  the 
Wolfram  of  Zinwald  in  Bohemia,  65  per 
cent,  of  the  >  ^rllow  Calx,  22  of  Manganefe,  and 
13  of  Calx  of  iron.  However  the  blue  flame  it 
produced  in  Nitre,  and  the  abfence  of  Sulphur, 
fliews  fome  or  other  of  ihefe  fubftances  to  be  in  a 
Metallic  flatc- 


•  3  Cliyts.  Ann.  1786,  7. 
,  f  ;  Lconhar.  Wotwrb. 
t  PcrWiegiclj.   i  Chj-m.  An.  1786.  301. 
|_P«i  Klaproth.   i  Berl.  Eeob.  18S 

Kl-ArROTi 


H 
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KLAntcTH  hi  the  Wolfram  of  PotDicE  in 
Cornwall  found  only  Tungftenitic  Calx  and 
flightly  Oxygenated  Calx  of  Iron,  with  fome 
traces  of  Arlenic    i  Berl,  Peob.  iSH. 

WiECLEB  alfo  found  in  400  grains  of  Wol- 
fram I4i  of  Tmigdenitic  Acid,  i»3of  Manga- 
nefe,  and  44-  of  Iron,  but  his  Analyfis  is  not 
(ompleat. 

Mr.  Crell  found  alfo  the  fame  ingredients, 
tfio*  fomeiimes  in  different  proportions  ;  he  alfo 
reduced  the  Calx  to  a  Metallic  form,  but  his  tho- 
rough knowledge  of  the  numeious  fallacies  to 
which  experiments  of  this  nature  are  cxpofed, 
induced  him  to  wilh  a  repetiuon  which  the  ftnall 
flock  of  this  rare  Ore  he  polTcffed,  has  as  yet 
prevented. 


METALLIC  SUB- 


MOLYBDENITE. 


CHAP.    XIX. 
MOLYBDENITE. 

MOLYSDCMUM    OF   HiSLU. 

By  ihis  name  I  difHnguifh  the  Rcgulua  pro- 
duced from  Molybdena  by  the  indefatigable  fitill 
and  induftry  of  Mr-  Hielm. 

Its  colour  13  externally  whilith-jeliow,  but  in 
its  Fraiflure  wliitilh-grej . 

Lultre  z.  Hitherto  procured  only  in  brittle 
agglutinated  malTi:3. 

Specific  Gravity  when  firft  aflayed  in  water, 
appears  variable  f^r  fome  diiys,  until  its  interfti- 
CL-s  have  perfe<flly  abforbed  that  fluid,  and 
then  7,500. 

The  Nitrous  Acid  attacks  it  with  efferve- 
fccncc,  and  converts  it  irtto  n  Calx,  endowed 
with  Acid  [iropcrtie^. 

The  Vitriolic  Acid  concentrated  and  boiling, 
alfo  attacks  it,  and  acquires  firft  a  preen,  then  a 
blue  colour  from  it,  but  by  loni;  boiling  it  lofes 
all  colour.  The  M.irine  has  no  efTed  on  it,  nor 
even  AquaRegia,  unlefs  it  contains  -of  Nitrous 
Acid. 

It  differs  from  all  other  Metallic  Subftances  by 
heing  nearly  infufible  in  our  furnace? ;  it  is  pro- 
bably the  impoffibility  of  exhibiting  it  in  the 
form  of  a  round  button,  that  made  Klaproth 
think  he  had  not  fucceeded  in  reducing  it.  How- 
ever by  Mr.  Pelletier's  account,  it  was  evi- 
dently reduced,  and  Mr.  Hielm  produced  a  dill 
purer 


^o 


MeTALLic  SUB.      MOLYBDENITE. 


purer  nnd  more  perfeift  Regulus.*  In  a  red  heat 
It  calcines.  While  iii  its  ReguUne  State  it  gives 
no  colour  to  Borax,  which  property  proves  its 
diflferent  dates.  , 

This  fubftaiice  is  alfo  capable  of  exifting  In  ihe 
(late  of  an  Acid. 

The  Molybdenous  Acid  is  nothing  more  than 
the  Calx  of  Molyhdenitii  Oxygenated  as  per- 
{e€ily  as  pofTible. 

It  is  generally  procured  by  the  defulpliurauon 
and  Oxygenalion  of  the  Sulphurated  Ore  of  this  J 
Scmi-Mctal,  namely  Molybdeiia.    Now  Molyb-  , 
dena    may   be  delulphurated    and  oxygeustcd  , 
either  by  comburtion,  Dc-tonnation  \uth  Nitre, 
or  (ijhition  in  the  Nitrous  Acid. 

To  procure  a  pure  Acid  by  the  Combuflioo  of  j 
Molyhdena  requires  particular  attention  and  I 
muc!!  <k\]] ;  the  procefs  hath  hitherto  properly  f 
fucceedt--d  only  in  the  hands  of  Mr.  Pelletier.  i 
By  headng  Moljbdena  in  pert'e<5l  coma's  with] 
rfre  open  Air,  its  Acid  or  Cilx  fuhlimes  in  the  J 
form  of  wliite  flowers,  refembling  tlie  Argcnur»e  | 
flowers  of  Antimony,  which  are  formed  by  an  I 
analogous  operation.  In  general  ihefe  flowers  | 
are  yellowilh  or  Muifh,  either  retaining  Vitriolic  I 
Acid,  or  not  psrfc-(fHy  defulphurated  and  oxygc-  J 
nated. 

'I'he  Molybdenous  Acid  procured  by  the  de-. 
tonnaiion  of*  Nitre  and  fubfequcnt  extrication  of  J 
the  Alkaline  bafis,  by  any  of  the  common  Mine- I 
ral  Acids,  generally  retains  fome  ponion  of  AJ-I 
kali  which  tlio'  it  rctoders  it  more  foluble  than  a,! 
more  period  Add  Cilx,  yet  in  other  rdpe^l 
weakens  its  Acid  properties. 


90,  and  91. 


.  jour,  aod  Schcw^i    A'j'snni!!.  for  1789J 
Thfr 
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Tbe  moft  perfe(ft  Acid  is  that  which  refuita 
from  the  foluuon  ot"  Molybdcna  in  the  Nitrous 
Acid,  yet  to  Oxygenate  it  perfcdly,  it  requires 
to  have  iweniy  times  its  weight  of  Nitrous  Acid, 
in  live  fuccelTive  portions  diltilled  over  it,  being 
then  edulcorated  and  dried,  it  is  as  white  as 
Chalk.* 

However  it  ftill  retains  fome  Vitiiolic  Acid, 
from  which  it  is  in  great  meafure  purified  by  re- 
pcaiv-d  fufion  in  clofe  veflels.  A  inorc  perfe(f[ 
nut  more  laborious  mixle  of  purifying  it  may  be 
fcen  in  Mr.  Hielm's  memoir  among  theft; of  the 
Academy  of  Stociiholm  for  i7fia.f  Perhaps 
alfo  it  may  be  well  purified  by  adding  to  its  folu- 
lion,  the  luluiion  of  Muriated  Barytes. 

The  Molybdtrnmis  Acid  thus  purified,  is  of 
the  Specific  Gra\ity  3,750.  If  lefs  pure  it9 
Specific  Gravity  is  lower- 
Soluble  in  570  limes  its  weight  of  Water,  at 
the  Temperature  of  Co  degrees  of  Fahr. 

Predpitable  brownish-red,  by  linOure  of 
Galls,  or  Pruflian  Alltali.  It  reddens  Litmus, 
and  takes  Sulphur  from  its  Hepars-  Its  affinity 
to  Sulphur,  fe<;ms  to  furpafs  that  of  any  other 
body  to  that  fubftance. 

SoLL'flLE  in  Vitriolic  Acid,  which  it  renders 
BLUE  when  cold,  tho'  colourlefs  when  heated, 
alfo  in  the  Marine,  which  it  renders  blue  when 
concentrated  and  heated.  But  insoluble  in  the 
Nitrous  Acid. 

The  folution  of  the  Molybdenous  Acid,  a^ 
aUb  on  the  iraperfed  Metals,  as  ti.i,  imc,  cuc. 

•  S«  KUproth'a  Meibod.  3  BctI.  Beob,  73. 

+  P«ge  17*.  of  the  G«m«n  TratilI«uoii,  and  Vol.  II.  p. 
306.  of  ihe  EngliOi  Trtnflwion  of  Crell*)  Journil. 

/oL,  II.  T  t  rendering 
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rendering  them  bloe,  pariicularly  when  heated,! 
as  they  ftrip  it  of  its  Oxygen.  I 

It  alfo  precipitates  the  niiraied  folutions  of"* 
Silver,  Mercury  and  Lead,  and  alfo  Muriated 
Lead,  and  thefoluiionsof  Barytes  in  the  Nitrous 
or  Marine  Acids,  but  not  thofc  of"  the  other 
Earths,  it  is  more  adtive  when  heated  than 
when  cold.  Molybdenated  Barytes  is  foluble  in 
cnld  water. 

It  unites  and  effcrvefces  with  Alkalis,  and  with 
the  Earths  forms  difficultly  foluble  compounds. 

Heated  tn  clofc  velTels  it  melts;    in  open, 
fublimes  ;  before  the  blow-pipe  on  Charcail  it  is 
fpeedly  abforbed.     With  Microcofmic  Salt  it  be- 
comes GHEEN,    with   Borax  grey,    and  flfncly 

alfo  CRFEN. 

With  fixed  Alkalis  it  efFervefccs  but  is  not 
difcoloured. 


( 


SPECIES  I. 

MiNERALlZSD    BIT    SULPHOR. 

MoLTBDtKA,    OR    MOLYBDEN,    WaSSERILBV 

f>t    THE    GtRMAHS,   BlEYERZ    or 

THE  SWIDEI. 

Im  colour  is  light  Lead-grey,  often  with  a  I 
ftadc  of  Red. 

Found  MaOive,  diflcminatcd,  or  imbedded,  I 
rarely  cryfialized,  and  then  in  Hexaha:dral  moillly  I 
equilateral  tables,  fmall  or  middle  fized, 

Luflre  3.  a.  Mctillic.     Tranfparcncy  o. 

Fratlure  curved  poliatso.      Fragments   i.. 
Its  lamcllx  nightly  flexible. 

Harduefs  I 


I 


I 
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Hardnefs  4.  Specific  Gravity  4,7385.  Bats- 
soN.  4,569.  Karstek.  I  found  tliat  ot  the 
Specimen  O.  3211.  which  was  not  quite  pure 
4,348. 

Streak  Biuilh-grey  aiiJ  Metallic,  powder- 
bluilh. 

Feels  fomcwhat  greafy,  ftains  the  fingers,  aud 
marks  bluilh-black. 

Effervefces  with  warm  Nitrous  Acid,  leaving 
a  greyifh  Calx  undiifolved.  fiifoluble  and  Inde- 
compofablc  in  the  Vitriolic  and  Marine  Acids, 
tho'  in  a  boiling  heal  it  gives  a  green  colour  to 
both  it"  concentrated.  Infolubic  in  Alkalis  in 
the  moift  way. 

In  a  low  red  heal  and  open  velTels  it  remains 
unaltered,  in  a  ftronger  it  is  decompofed  in  fomc 
meafure,  wilh  a  Sulphureous  fmell,  and  part  fu- 
blimes  in  the  form  of  white  or  yellow  flowers 
which  become  darker  on  cooling,  the  Refiduum 
appears  yeitowifh  and  femi-vitrified. 

In  clofe  veflHs  it  is  not  altered. 

Before  the  blow-pipe  on  a  Silver  Spoon  it 
emits  a  white  fmoke,  which  condtrnfes  info  a 
white  powder,  that  becomes  blue  in  the  internal, 
and  loies  again  its  colour  in  the  external  flame. 

By  Borax  and  Microcofmic  Salt  it  is  but  little 
altered,  but  with  fixed  Alkali  it  effervefces,  and 
gives  a  REDDISH  Pearl  colour. 

In  Molvbilena  the  Metallic  pan  or  Molybdenite 
is  in  a  Metallic  ftaie,  as  Pelletier  has  well 
remarked. 

The  experiments  of  Iselman,  difproving  the 
cxiftence  of  Sulphur  are  far  from  being  con- 
dufive.* 

■  S«e  34  Roz.  Jour.  1x7. 

T  I  2  CHAP. 
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SYLVANITE. 


By  this  name  1  denote  the  new  Setnl-rnttal  of  I 
Facebat,  to  which  no  name  has  as  yet  been 
given,  the'  it  is  evidently  different  5^om  all  otlicr 
know  n  Metallic  Subftances. 

I  cnll  it  Sylvanitc,  from  its  being  found  in 
Transylvania. 

Its  colour  is  dark  grey,  or  white,  not  fo  clear.as 
Reguline  Aniimony,  inclining  to  red  ;  but  this  i 
Ihaiie  is  not  fo  ftrong  as  in  Biimuth. 

Found  diiTeminated  or  imbedded. 

Luftre  2.  Metallic. 

Fracture,  broader  granularly  foliated. 

Hardnefs  fomewhat  malleable.     Specific  Gib- 
vity  5,73,    but  after  having  been    twite    fufed  J 
6,^43 

Heated,  it  melts  aseafilv  as  Lead,  gives  a  thick 
white  fmokc,  and  at  laft  a  browniOi  flame. 

In  coolii^,  it-  furfacc  is  fretted  with  a  tendency 
to  cryllalization.  By  continued  heat  it  iatircly 
evaporates.  On  Charcoal  it  depofits  a  ihin-Iaycr 
of  Rrey  powder,  inic-nally  rcdili(h  and  yclbw. 

Tt  detonates  with  Niirc,  and  the  Calx  that  rc- 
niains  is  {blublc  in  Acids.     This  Calx  alio  melts  J 
eafily  belore  the  blow-pipc  into  a  pear!  colooivt)  J 

gill's- 

It  cafily  amalgamates  with  Mercury  by  fimplo  1 
trituration.  I 

It  combines  ^tith  Sulptiur  and  form*  wiib  iCi 
a  fliiated  malslike  Sulphurated  Aniimaay, 

It  I 


I 
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It  is  foluble  in  a  very  fmall  degree  in  concen- 
trated Vitriolic  Acid  in  cold,  ora  lo  a  digefting  heat 
and  the  foiution  is  cnmfon  red,  but  by  the  ffufion 
of  water,  or  by  a  flrongcr  heat  it  s  piecip  tated. 

It  is  alio  folu  'it;  thuugli  m  a  very  moderate  de- 
gree, yet  with  heat  and  cft'crvefcence  in  Nitrous 
Acid,  and  the  fohition  until  it  heats  is  greenilh. 

Its  bell  folvent  is  Aqua  Rcgia  compofed  of  four 
parts  Nitrous  Acid  and  ono  of  Sal  Ammoniac, 
ihefoltition  is  yellow. 

It  is  infolubic  in  the  Muriatic  Acid. 

Its  Calx  is  of  an  Acid  nature  and  unites  to 
Alkalis.    It  is  alfo  folubic  in  Acids. 

This  fincular  fubftarice  was  at  firft  taken  for 
native  Rcgulus  of  Antimony,  afterwards  for  ful- 
phu-ated  Bifmulh  ;  for  the  latter  it  could  well  be 
miftaken  as  its  Specific  Gravity  is  not  very  dif- 
ferent, but  it  differs  widely  in  its  relation  to 
Nitrous  Acid,  ihe  colour  it  aflumes  »viih  Ac 
Vitriolic,  irs  folubility  therein  in  cold,  &c.  With 
tlie  former  it  has  many  properties  in  common, 
but  differs  in  many  others  as  is  evident. 

For  the  above  experiments  and  many  more  we 
are  indebted  to  Mr.  Muller  *  he  found  it  to 
contain  a  fmall  proportion  nf  Arfenic,  and  of 
Nickel  and  alfo  of  gold.  Bergman  found  it 
aHbto  contain  a  little  Zinc,  but  tlicfe  mixture* 
feem  to  be  merely  cafual. 

*  rhiliulirehe  Arbeit,  paflun.    1  Rub.  46S. 
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MENACHANITE. 

This  fubfVance  was  difcovercd  in  the  vallev  of 
MtNACHAN  ill  Cornwall  by  Mr.  M'Gregor, 
and  llicnce  deri\ei  its  name.  He  lubjccled  it 
to  a  feries  of  curious  and  interefting  experiments 
of  which  he  had  ihc  g-'odnefs  to  fend  me  an  ex- 
irafl.  They  are  related  at  large  in  Rozieri 
Journal  for  1791.  p.  72.  and  152. 

Its  colour  is  black 

It  IS  found  in  fmall  grains  refembling  Gun* 
powder,  of  no  determinate  fhape  and  oftcD  mixed 
with  a  grey  fand  of  great  fubtiliy. 

Eafily  pulverized.  Specific  Gravity  4.427, 
Its  powder  magnetic. 

E-xpofed  to  the  blow-pipe  it  does  not  decrepi- 
tate, Microcofmic  Salt  fcarcely  affeifls  it,  yet  ac- 
quires a  greeniih  colour  from  it  while  hot  which 
becomes  brown  on  cooling.  Borax  quickly  dif- 
folves  it  and  alters  its  colour  in  the  fame  manner. 
In  a  high  heat  it  (lightly  agglutinates  and  acquires 
a  flight  increafe  of  weight.  Does  not  detonate 
with  Nitre. 

With  two  parts  fixed  Alkali  it  melts  into  ati 
oiive  coloured  mafs  from  which  Nitrous  Acid  pre- 
cipitates a  white  earth,  or  rather  Calx,  which  has 
not  the  properties  either  of  the  Tungftciiitic  or 
Motybdenic  Calces. 

In  the  moift  way  Alkalis  do  not  affeift  it. 

It  is  infoiublc  in  Acids  without  pariicuVir  ma- 
nagement, but  by  fuch  management  it  is  found  10 
confift  of  about  *^  parts  of  Iron  flighdv  oxy- 
geoated 
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genatcd  and  ,**<,  of  a  while  Calx  whofe  proper- 
ties will  prefently  be  mentioned,  and  a  few  grains 
of  Silex  and  a  fufpicion  of  Manganefe. 

PrOPIRTIII   of  the  MiNACHANlTIC  CaLX. 

If  Menachanite  be  finely  pulverized  and  mixed 
with  concentrated  Vitriolic  Acid  into  a  mafs  not 
too  liquid  and  then  heated  todrynefs  it  becomes 
blue,  if  to  this  blue  mafs  water  be  added,  it  gra- 
dually becomes  yellow,  and  on  (baking  the  liquor 
a  yellow  folution  is  obtained,  this  operation  is  re- 
peated until  the  Acid  is  no  longer  difcoloured, 
thus  the  Iron  is  feparated  and  the  reflduum  is 
the  white  Calx  which  on  Calcination  becomes 
brownifh  red  and  is  then  foluble  in  Vitriolic  Acid. 
This  folution  in  a  boiling  heat  depofits  a  confide- 
rable  proportion  of  the  white  Calx.  It  is  alfo 
precipitabie  by  fixed  Alkalis. 

If  Nitrous  Acid  be  frequently  abflraded  from 
finely  powdered  Menachanite  the  ferruginous  part 
becomes  foluble  in  water,  and  the  Refiduum  is 
reddifti  brown.  The  Marine  Acid  alfo  takes  up 
mod  of  the  ferruginous  part,  from  which  it  may 
be  freed  by  CauflicVolatil  Alkali. 

The  Calx  obtained  by  depofilion  from  the 
boiling  Vitriolic  Acid,  or  purified  by  the  Marine 
Acid,  is  fufible  by  Borax,  to  which  it  give?  a 
green  colour  while  hot,  which  vanifties  when 
cold,  but  it  is  infufible  by  Microcofmic  Salt. 

It  is  alfo  in  (ome  degree  foluble  in  Nitrous  Acid, 
and  Hill  more  in   Marine  Acid,    except  it  were 

Sredpitattd  from  the  Vitriolic  Acid  by  fixed 
Ikalis  and  heated  to  incandefcc-nce  for  then  it  is 
nearly  infoluble  in  both  thefe  Acids. 

The  Vitriolic  Acid  ditTolves  this  Calx  more  co- 

piouny,    and  with  greater  eafe  than  any  other 

Acid,    and  _yct  if  it  be  precipitated  by  an  Al- 

katt. 
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kali,  and  calcined,  ii  aAs  upon  it  tridi  greater 
difficixity. 

Oxymutiatic  Acid  and  Aqua  Regia  (carcdy 
affcd  it- 

Its  folution  m  the  Vitriolic  Acid,  is  prec^i- 
tatcddeep  green,  by  Pruflian  Alkali,  white  by  a 
common  Alkali,  and  becomes  Orange  coloured 
with  Tintflure  of  Galls. 

Fixed  Alkalis  do  not  unite  to  it,  either  in  the 
moifl:  or  dry  way,  hence  it  is  not  of  an  Acid  na- 
ture. 

It  refufes  to  unite  to  Sulphur. 

It  feems  difpofed  to  aflume  3  Metallic  form, 
with  proper  fluxes,  but  the  experiments  made 
with  this  view,  do  not  feem  10  have  been  carried 
far  enough. 


CHAP. 


.^..^ 
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TITANITE. 


ue  Metallic  nature  of  this  fubflance,  whicu 
many  have  called  a  Red  Sliorl  and  has  been  men- 
tioned as  f'uch  in  my  Firft  Volume  p.  271.  has 
been  lately  difcovered  by  the  indetatigatile  IClap- 
ROTH.*  It  fecms  to  me  a  Tubftance  iniermediale 
between  a  femi-metal  and  an  earth,  but  farther  ex- 
periments, particularly  its  mifciblHty  with  other 
Metallic  fubltances  mutt  decide. 

It  is  found  according  to  Baron  Born  at 
Rhonitz.  According  to  the  others  at  Boinick 
in  Hungary. 

Its  colour  is  brow nilh  red. 

It  occurs  cryftalized  in  right  angled  quadrangu- 
lar prifms  longitudinally  ftreaked  or  furrowed  and 
nearly  i  inch  in  length,  or  lefs,  often  acicular  and 
feated  on  Shiftote  Mica  alternating  with  Quartz. 

Ludre  J.  Tranfparency  o,  except  in  thin 
pieces  and  then  i . 

Crofs  frafturc  FOLIATED,  the  longitudinal,  is  in- 
termediate between  the  foliated  and  the  tNE- 
V8N,  and  in  fonie  places  minute  Conchoidal. 

Fragments  3.  lis  powder  brick  or  Orange 
Red. 

Hardncfs  9.  brittle.    Specific  Gravity  4,18. 

Erpofed  to  a  porcelain  heat,  in  a  clay  crucible, 
it  remained  unaltered,  only  its  colour  was  fome- 
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what  browner.  But  in  a  coal  crucible  It  burtt 
into  angular  fragments,  loft  its  luftre  and  colouri 
and  became  pale  brow  n. 

Treated  wirh  MicrocofmicSait  before  ihe  blow- 
pipe it  was  taken  up  but  not  melted  by  that  Salt. 
But  it   yields  to  Borax  and  aUb  to  Soda,  giving 
with  the  former  a  hyacinth,  and  with  the  latter 
whitilh  red  bead. 

Neither  A(^ua  Regia  nar  the  Vitriolic,  Nitrous 
or  Marine  Acids  have  any  effeft  on  it,  even  wher" 
heated. 

20D  Grs.  of  it  melted  in  a  porcelain  ciucib!e( 
with  ;  limes  it's  weight  of  mild  Tarrarin,  form- 
ed wh^n  told  a  dcnle  grc)'ifli  white  mafs  whofi; 
furface  was  acicuhrly  cryflalizcd  and  its  fraiflure 
fibrous.  When  diilblved  in  l>oiling  water,  it 
{oon  let  fall  a  while  fuhftance  which  edulcorated 
and  gently  dried,  weighed  ■^iSgrs.  and  appeared 
aloofe  earth.  This  I  call  Titanilic  Calx.  The 
Alkaline  lye  being  then  faturatcd  with  Marine 
Acid  depofited  an  Argillo  Siliceous  mixturt 
amounting  to  about  8  grs.  probably  derived  froi  " 
the  crucible 

Propertied  op  the  Titanitic  Calx. 

It  isfolublcinliieVitriolic.Nitrousand  Marine 
Acids,  but  by  fpontaneous  evaporation  forms  witi 
all  of  them  a  more  or  Icfs  clammy  mafs  whici 
Klaproth  imputes  to  filiceous  earth  intenoi 
with  it,  for  the  Nitrous  Solution  dilcovcrs  (ami 
few  cryftals  when  thus  e\'aporatcd. 

Theic  folutions  are prccipitable  in  light  whiti 
flocks  by  mild  T^irtarmorCauftic  Volalkali,  bu 
brownilh  g.rci;n  by  I'rullian  Alkali,  and  brownifl 
RED  by  linflure  of  galb. 
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Tin  turns  ihe  Muriatic  folmion  to  a  bluifli  red, 
and  Zioc  to  an  Indigo  bluc,    this  laft  however 
'when  heated  gradually  whitens,   leaving  a  white 
precipitate,  which  is  re-diflb!ub!e  in  Marine  Actd, 
aild  with  Zinc  re-produCes  a  blue  colour  as  ai 
firll.     Hence  ii  rvyuld  fecm,    that  the  Calx  is 
I  more  complcatly  Dcoxygenated  by  Tin  than  by 
I  Zinc,    the  blue  colour  being  an  approich  or  3 
I  fliade  that  many  fubilances  pafs  ihro'  before  ihcy 
I  berume  Red.     It  follows  that  Red  is  the  colour 
I  of  this  Metal  in  its  Metallic  State,  in  fuch  ihere- 
Ifore  ii  is  when  cryRalized  in  its  native Shorlaceous 
t-flate 

50  Grf.  of  this  white  Calx  were  by  ignition  re- 

l4\icedto38.     While  hat  it  was  yellowifh,    but 

I'like  Calx  of  Zinc,  whitened  as  it  cooled.     After 

tfcnitton  it  becomes  infoluble  in  Acids;  probably 

jirom  the  (Irength  of  its  accretion      Heiled   on 

tCharcoal  it  becomes  rofy  Red,    and  afterwards 

I  SLATE  BL'.iE,  and  findly  melts  into  an  imperfccfl 

Ibead  with  a  tine  ftriated  furface.     With  the  ufual 

Jtuxes,  It  exhibits  the  fame  appearance  as  in  its 

inativc  flate.      It  is    Irrednciolc  by    the    ufual 

Tielhods. 

It  appears  to  me  to  refemble  Menachanltlc 
C-ilx,  in  mmy  of  its  properties,  perhapt  the 
[liffcrence  may  arifc  from  Iron,  contained  in  the 
fetter. 


TITANITIC  ORES. 

Calcarbo  SiLtcxous  Ork. 

Tlie  only  one  yet  known  (if  Menachanite  be 
t  one)  is  that  found  near  Passau,  difcovered 
idelcribed  by  profelTor  Hunger. 

U  u  a  Its 
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Its  colour  is  Reddirti,  yellowifh,  or  Blackifh 
Brown,  feldom  wliiii(h  groy,  and  then  generally 
exhibits  a  blulli  uf  Ucddilli  brown." 

It  is  found  malfivc  ur  dilTeminaled,  but  more  | 
commonly  cryflalized  in  obtufc  angled  tetra- 
hacdral  cryftals,  at  mufl  J  of  an  Inch  long ;  its 
furface  generally  fmooih  but  fometimes  Higlitl)' 
ftreaked,  genernlly  feaied  on,  or  inhering  in 
Gneifs  or  Granite. 

Lultre  2.  3.  Waxy  or  approaching  to  the  Me- 
tallic.   Tranfparency  o.  but  in  thin  pieces  i.  ».  [ 

Crofs  Fraflure  foliated  wilh  little  or  no 
Luflre.-f  the  longitudinal  has  more  Luftre,  and 
in  tlic  matfive  is  tlivergingly  striated.  Frag- 
ments 2.  often  Rhomboidal. 

Hardnefsp.  cutsGlafs,  brittle.     Specific  Gra-  , 
vity  per  Klaproth   3,510.    Gives   a  whitiftt 
grey  powder. 

It  in  infufibleby  theblow-pipe,  and  alio  when 
expofcd  to  3  porcelain  heat  in  a  clay  crucible, 
but  in  a  Coal  crucible,  it  is  converted  into  an  ] 
opakc  black  porous  flag. 

By  repealed  digeflion  in  Marine  Add  it  yields  I 
to  it  about  ^  ot  its  weight,   atid  the  folution  is 
yellow. 

This  folution  treated   with  cauftic  Volalkali  j 
gives  a  VEi-t-owisfi  clammy  precipitate,    and  af- 
terwards by  the  addition  o(  Soda  a  Calcareous 
Earth, 

The  yellowifh  precipitate  treated  with  Borax, 
Microcofmic  Salt,    Vitriolic  and  Marine  Acid,  , 
Pniflian  Alkali,  Timflurcof  Galls,    and  Zinc  as  I 
above  mentioned,    exhibited  the  chimiHcr^?    of  1 
Tiianitic  Calx. 

•  s  Berl.  Beobaehi.  igj. 

f  Q^Tbc  Nature  of  Uiit  frafture  ii  obrcwcly  cxprd 
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On  a  farther  and  more  exad  Analyfis  Klap- 
HoTM  found  it  to  contain  35  per  cent,  of  Silex, 
55  of  Calcareous  Earth,  and  33  of  Titanitic 
Calx.  The  excefs  proceeds  trom  Water  or 
Oxygen  taken  up.     i  Klap.  251. 

Before  I  conclude  I  cannot  omit  mentioning  an 
extraordinary  fubflance  noticed  by  Mr.  Monnet 
in  the  Mines  of  Braunsdorf  near  Friburc, 
of  which  it  is  to  be  hoped  Mr.  Werner  will 
give  a  fuller  account,  as  he  is  faid  to  have  been 
prefent  when  it  was  difcovered.  According  to 
RioNKET  it  was  there  called  Fauleblende 
having  the  colour  of  Blende,  (whether  yellow> 
brown  or  black  he  does  not  lay,)  but  much 
lighter  and  more  brittle,  being  friable  betwixt  the 
fingers,  it  mud  however  be  exceeding  light  fince 
he  at  firft  took  it  to  be  a  Bitumen.  Its  Fradure 
vitreous,  fhape  indeterminate.  Fufible  per  se 
in  a  very  high  heat,  and  vifcid  when  in  fuflon. 
Infufible  by  fixed  Alkalis,  folublein  the  Mineral 
Acids,  and  precipitable  in  the  form  of  a  yellow 
Calx,  by  fixed  Alkalis. 

However  no  Specific  conclufions  can  be  de- 
duced from  thefe  and  fome  other  experiments, 
which  he  relates  in  the  Mem.  of  Tt;RiN.  1788. 
372.  &c. 
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CHAP.      XXIV. 


Of  the  Analve 


AND  Essay  of  MtTALtlic;  - 
Ores. 


Op  the  BETtRMlNATlON  Of   AN  OrC   FROM  ITS    j 

EXTERMAL   CHARACTERS 

Previous  to  any  Eflay  or  Analyfis  of  an  Ore 
(bme  judgement  Qiould  be  formed  of  the  nature 
piid  fpecic!)  of  Metallic  SubfUnce  ihat  may  be  fup- 
pofed  lo  be  contained  in  it  ;  this  muft  be  ground- 
ed an  the  external  charaders  of  the  Ore,  compared 
with  thole  of  fome  or  other  of  the  Ores  delcribcd 
in  the  former  chapters  of  this  work ;  the  num- 
ber of  thefe  is  however  fo  great  that  unexperienc- 
ed perfom  (and  for  fuch  this  work  is  principally 
tnteoded)  mull  often  be  much  embarralTed  to  fe- 
led  ihofe  with  which  a  comparifon,  fliould  be 
made;  to  aflift  them  as  much  as  poflible  infc- 
lefling  thcfe  terms  oi  comparifon,  I  have  foimcd 
a  table  <rf  thofe  Ores  of  different  Metallic  Sub- 
ilances  lltat  rercmblc  each  other  mol^  in  the 
two  moft  ftrikinij  visiule  appearances  natnety 
cotouR  and  lustre  ;  the  various  (hades  of  the 
former  to  avoid  prolixity  I  Itave  omitted. 
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COLOUR- 


Whitk,  oe 

CRETISU 

White, 

REDBISH, 

txli.ow1sb,  or 
greenish 
White    res- 
fectivelt. 


LUSTRE. 


MHaUic, 


Comm9Mf  «r 

IVaxy 

r^^ively. 


Yu.'f. 


Bluish  or 
Lead  Grey. 


Mefafrc, 


i 


'Gold  Ore  of  Nagajra. 
Platina. 
Native  Silver. 

Antimoniated  Native  Silver. 
Arfenical  Native  Silver. 
White  Copper  Ore 
Arfenicated  greenifh  white  Iron  Ore. 
Native  Regulus  of  Antimony. 
Muriated  Antimonial  Ore. 
Arfenieal  Pyrites. 
Native  Blfmuth. 
White  Cobalt  Ore. 
Native  Manganefe,  Q^ 
Grey  Ore  of  Manganefe. 
^Sylvanite. 

Corneous  Silver  Ore. 
Sparry  Iron  Ore. 
White  Lead  Ore. 
Vitriol  of  Lead. 
Phofporated  Lead  Ore. 
Corneous  Mercurial  Ore. 
Phofporated  Antimony. 
White  Ore  of  Manganefe. 
Vitriol  of  Manganefe. 
Vitriol  of  Zinc. 
^Grcy  Tungftein. 

f  Chryftalized  Phofporated  Lead  Ore. 

Calamine. 

Native  Calx  of  Arfenic. 

Bifmuth  Ochre. 

Dull  grey  Cobalt  Ore. 

Arfenicated  Nickel. 
l^^Miitc  Ore  of  Manganefe. 

Odd  Ore  of  Nagaya. 

Pbtina. 

Argillo  Muriated  Silver. 

Vitreous  Silver  Ore* 

Vitreous  Copper  Ore. 

Magnetic  Iron  Stone. 

NGcaceous  Iron  Ore. 

EmeriL 

Galena. 

Compadt  Galena 

Sulphurated  Antimotty. 

Phnnofe  Antimoniid  Ore. 

Sulphurated  Bifmuth. 

Sulphurated  Nickel 

Molydbena. 

COLOUR. 
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COLOUR.  LUSTRE- 


C.  NuiTc  Call  of  ArfcDic 

UpUad  Iron  Orc^ 
Eanh^r  "Kite  Lead  Ore. 
Compafl  Caldu  (iotcnullf ). 
Dull  ptj  Cobalt  Ore. 

Gold  Ore  of  N»g»y». 
Vitreom  Silver  Ort 
ADtiiDoniateil  Silvei  Ore 
PlumlnferouiAiiiimaiuatal  SilTCrOct 
Vitreoui  Copper  Ore. 
Crcy  Copper  Ore. 
Magnetic  troD  Siooe. 
Speculjc  iron  Ore, 
^  Mieacroot  Iron  Ore 
TinPyritet. 

SalpbutBieil  AmimoDj. 
Ptojnofe  AnliiiKiiiial  Oic 
Naiive  .Mttnk. 
Sulphurjicd  Biftnulli. 
Gny  Ore  o£  Mjnganele. 
LSyivanilo 


fibro 


Upland  ArgilUceoiu  Iroa  Stout 


Copper  Pyritei. 
MorlUl  Pyrilu. 
Speeular  Iron  Ore,  tarmjhii' 
Blende. 

Arfcnie  Pyrllei,  inrwfii^. 
.Kativc  Niclcel 
'Sparry  Iron  Ore. 
YeUow  Lead  Ore 
Corncoiit  Mercurial  Ore- 
Zinc  .Spar. 
Phofphor-ltd  A 
l^Orpimnit. 
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COLOUIL  I  LUSTRE. 


Ykllow  or 

Brownish 

Ykllow. 


Rkd,  or 
BrowniibRzo 


MeUUlic, 


Common, 


Iron  Ochre. 

Upland  Argillaceous  Iron  Stooe 
Lowland  Iron  Ores. 
Tungftenic  Iron  Stone. 
Earthy  White  Lead  Ore. 
Calamine. 

Antimonial  Ochre.   * 
Bilhiuthic  Ochre. 
^Uranitic  Ochre. 

'Lamellar  Silver  Ore. 

Light  and  dark  red  Silver  Ore,  ftarcfly 

Cochineal  Red  Copper  Ore. 

Fibrous  Red  Copper  Ore. 

Magnetic  Iron  Stone,  (often  internally) 
1  Specular  Iron  Stone,  tamified, 
I  Red  Haematites. 
<  Compadl  red  Iron  Stone. 

Hepatic  Mercurial  Ore. 

Dark  Red  native  Cinnabar. 

Blende. 

Sulphurated  Nickel 

Native  Bifmuth,  tamified. 

Sulphurated  Bifmuth,  tamifiti, 

^Sulphurated  NickeL 

Red  Silver  Ore. 

Indurated  Brick-red  Copper  Ore. 
Compact  red  Iron  Stone. 
Red  Scaly  Iron  Stone. 
Tungftenic  Iron  Ore. 
Red  Lead  Ore. 
Zinc  Spar. 
Blende. 

Red  Antimonial  Ore. 
Realgar. 

Cobaltic  Germinations. 
^Cofiee,  or  reddiih  brown  Tungften 


Vol.  \U 


X  z 


COLOUR 
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Concni  Copper. 

Coinpadl  Cochinol  red  Co^u  0 
Foliated  Do. 

Einhj  BKclMvd  Copper  Ok. 
Induraicd  do. 
CompaA  red  \iaa  Stoat. 
Red  Inm  Ochre. 
UpUnd  At^Uatcou)  Iron  Stone. 
Sc^pirunn  Iron  Ore 
X.«i(!cutar  ArgUlaceoiu  Iron  Ore.  ^ 
Tungncnic  Iron  Oee. 
Ejuthf  red  Lend  OrCi 
Native  Cmuabar. 
Cobaltic  lueruflacioin. 
Brownifh  red  Or;  of  Miag^ncle. 
Red  Ore  of  Mannnele. 
Uraniiie  Ochre. 
FibrouB  Malachite- 
Copper  0«« 

1  Oit 
are. 
IS  Unnitic  Oebt«. 
(  Compa^  MaUchilc. 
i  Commoii  Mountun  Crwn, 
_C Nickel  Oclire. 
rOlive  Copper  Ore. 
\  Iron  Shot  Olive  Copper  Ora 

<  Phofphoraii-d  Uad  Orr- 

f  Arlcuico  Pluifphoraicd  Lead  OtC  m 
LBIcnde.  * 

^Earthy  Iron  (hot  Moootata  GtWK   J 

<  Greco  Martial  Earth. 
C.  Mekel  Ochre. 
I  Purple  Copper  Ore. 

""  f  Comeoui  Silver  Ore; 

i  Striated  Mountain  Bluft 
_C  Blue  Lead  Ort 

C  Earthy  Mountain  Blue. 

}  Blue  Mirtisl  Earth. 

Cfiloc  Cobalt  Ore. 
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B&OWN,  OR 
T£LL0WI8H 
BROWN,  OR 

Brownish 
Black. 


MMiu. 


I  CMMWir. 


BtACK. 


Magnetic  Iron  Stoo^liipar&cially] 
Cemient  Copper 

Indurated  Brick  Red  Copper  Ore. 
Brown  Hxmatites. 
Brown  Scaly  Iron  Ore 
Nodular  Arg^]aceoMs  Iron  Ore. 
Blende.  ^ 

^Wolfram. 

J  Common  Brown  Iron  Stone 
Brown  Hematites. 
Pifiform  Iron  Ore. 
Spany  Iron  Ore. 
Tm  Stone. 

Brown  White  Lead  Ore. 
Brown  Lead  Ore. 
Perigordic  Ore  of  Manganefc 
.Co^  Brown  TungiGb^ 

Cement  Copper. 

Black  Copper  Ore. 

Brown  Iron  Ochre. 

Upland  Argillaceous  Iron  Stone 

Nodular  Argillaceous  Iron  Ore 

pifiform  Iron  Ore. 

Swampy  Iron  Ore. 

Meadow  Lowland  Iron  Ore» 

MorafTy  Iron  Ore. 

Calamine. 

Brown  Cobalr  Ore. 

Perigordic  Ore  of  Manganefe. 
'"Vitreous  Silver  Ore. 

Plumbiferous    Antimoniated   Silver 
Ore. 

Caldform  Silver  Ore. 

Sooty  Silver  Ore,   internally,  wbeq 
fcraped,  or  cuL 

Scoriaceout  Silver  Ore. 

Cement  Copper. 

Micaceous  Iron  Ore. 

Magnetic  Iron  Sand. 

Black  Iron  Stone. 

Black  Lead  Ore. 

Blende. 

Phofphoratcd  Antimony. 

Black  Manganefe. 

Sulphurated  Urani^; 
^Wolfram. 


^x» 


pOLOUR. 


I 
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Cumtoui  MercurUl   Oib 

BloiJc 

Wolfram. 

CcnKQt  Copper. 

Black  Copper  Ore- 

Spflrrj-  Iron  Ore. 

Tin  SluDC  (Ainoiphoiu) 

Native  ./Elhiup*. 

Nalift  Rejuln*  of  Arienic 

BUck  Cobalt  Ochre 

Black  Or  of  \Lusffixtc. 


1 


The  Ocbm  of  diSerenl  UcUUic  Subflmcei  having  oftoi  the  fkme 

gjlour,  and  beitiR  of  an  Earthy  confiftrncr  and  Ftafturr  (at  the 
CretniJIi  ycllu™  Ochre  of  Bifmuth  ;md  UraiuleJ  ate  difficultly  diftia- 
ga'iihtd  except  by  Cbymical  tellt. 


r 

^^V  Antunoniated  Native  Silver. 
^^^  Indurftied  red  eanhy  Coppet 
"  Ore,  fomctiiBes. 

Copper  Pjritc)  rarely,  and 
only  in  in  pafTagc  to  or 
from  Martial  Pyrites. 

Magnetic  Iron  Stooe. 

Specular  Iron  Ore 

Brown  Harmatitei 

Compafl  Blown  iroo  Stone, 

Iron  Pyrites 
Red  Hxmatitei 
Compaft  Red  Iron  Stone. 

TungHenic  [ton  Ore. 
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Common  Tin  Stone. 

Fibrou*  Tin  Scone, 

Galena  rareljr,  and  by  reafon 
of  Quartz  internally. 

Calamine,  rarely. 

Zinc  Spar,  rarely. 

Compact  Sulphurated  Anti- 
mony when  impure. 

Striatc>t  Sulphurated  Antisio- 
ny  when  impure, 

Arfenical  Pyrites. 

Argencifereus,  ditto. 

Dull  Grey  Cobalt  Ore. 

White  Cobalt  Ore. 

White  Calx  of  Mangsnefe, 
rarely. 


A  General  View  or  the  Specific  Gravitiii 

OF   Ores  of  differikt  Metallic 

Substances 

Freed  as  much  as  pojfible  from  Stony  or  Foret^ 

Subjlances. 

Native  Metals  are  here  ommitted. 

The  Specific  Gravity  op  Gold  Ores,  if 
ftjchthey  can  be  properly  called,  reaches  from  5,7 
to  10,6. 

The  Blendes  or  Ores  of  other  Metals  that  con- 
tain it  in  any  notable  proportion  are  heavier 
than  ufual. 

That  of  Silver  Ores,  from  4,7  to  10,6  ;  the 
fcoriaceous  and  Moraorc  arc  much 
lighter,  the  former  being  only  2,17, 
and  the  latter  0,9. 
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That  of  CoppKR  Ores,  from  3,5  to  5,6;   the 

earthy  blue,  green  and  red,  have  not 

been  tried. 
Iron  Ores,  worth  employing  from  3,4 

to  5,1. 
Tin  Orf.s,  that  of  Tin  Pyrites  4,351  of 

the  others  from  5,8  106,97. 
Lead  Ork s,  from  !,8  that  of  the  yellow 

Ore,  to  7,78  the  highcft  of  Galena. 
Mercurial  Ores,     Native    ^Ethiopi 

2,233  '  *^'^  '^^  others  trLm  5,4toio>i 

bu'  moft  bei-.een  7  and  8. 
Zinc  ORt.5,,  from  ;  to  4,1 ;  that  of  the 

blendes  extends  from  3,9  to  4,1. 
Antimonial  Ores,  horn  4,1    to  4,5 

that  of  Native  Regulus  ;  that  of  the 

Ochre  not  determined. 
Arsknical  Ores,  that  of  the  Sulphu- 
rated Ores  from  3  to  3,5  ;  of  the  other 

from  3,7  to  6,5. 
BisMUTHic  Ores,  the  native  from  910 

9,5  ;  of  the  Sulphurated  from  4,3  to 

6.4  ;  that  of  the  Ochre  not  determined. 
CoBALTic  Ott&s,  of   the  earthy  from 

2.5  to 4  ;  of  tlie  others  from  5,1  to6,3. 
Nickel  Ores,  6,6;  that  of  the  Ochre 

not  determined. 

UraniticOres,  that  of  the  Sulphu- 
rated 7,5  }  of  the  others,  not  deter- 
mined. 

TtiNGSTENiTic  Ores,  from  5,8  t<tf,x. 

MOLVDDFMA,  frOOl  4,5  tO  4,7. 

SvLVANiTH,  from  5,7106,3. 
Me(JAr:iANiTE,  4,427. 
The  Striateo  Tcxturb  is  mod  remarkaUo 
in  OresofHsetnatitcs,  AnttoMKty,  and  Mang;inelfl. 


V      Hav 
■^   Luftre 


ANALYSIS  AHD  ESSAY. 


343 


Having  from  the  obfervation  of  the  colour  and 
Luftre  approached  in  fome  mcalure  lo  the  deter- 
mination of  the  Ore,  we  may  nanow  our  inquiry 
ftill  farther  by  comparing  the  external  charaftprs 
of  the  Ore  to  be  examined  with  thofe  of  that 
Species  of  Ore  which  this  obfervation  has  pointed 
out,  and  we  may  approximate  ftill  nearer  by  exa- 
mining and  comparing  the  refults  it  prelents  with 
Acids,  &c.  and  the  blow-pipe.  If  all  thefe  ap- 
pearances coincide  with  the  iuppofed  CENusand 
SPECIES  of  tlie  Ore  we  may  proceed  to  the  Eflay 
in  the  dry  way  or  its  Analyfis  in  the  moift  way  as 
will  be  ftiewn  in  the  following  feftions. 

Note.  To  render  thefe  Efiays  more  conclufive, 
they  fhould  be  made  on  the  beft,  worft  and  midling 
fpecimens,  obferving  which  lort  abounds  moftin 
the  mine,  and  upon  this,  and  the  probability  of 
its  continuance  to  yield,  the  intrinfic  value  of  the 
fubftance,  the  expencesof  raifing,  working,  fUcl, 
carriage,  See.  the  value  of  the  mine  depends. 
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SECTION  I. 

All  that  need  be  faid  of  Gold  Ores  and  Piadna, 
may  befccn  in  the  firll  and  fecond  Chaptw. 

OF  SILVER  ORES.  

SPECIES  L 

FIRST  FAMILY. 

Nativi  Silver,  Pure  or  Nearly  bo. 

J.    The  Proportion    of  Arfcnic   contained  in 
this  Ore,   being  exceeding    fmall,   is  beft 
deiermined  by  weighing  Ae  Silver  before  i 
and  after  fufion,  as  the  Arfcnic  is  Volau- 
iized. 


SECOND  FAMILY. 

AoRiFERSus  Native  Silvir. 

This  is  analyzed  by  Nitrous  Acid,  whidil 
diflblves  the  Silver,  and  leaves  the  Goldl 
in  the  form  of  a  black  powder :  this  pow- 1 
der  melted  with  Borax,  appears  with  its  ge- 1 
nuine  colour.  If  there  be  not  twice  as  much 
Silver  as  Gold  in  tlie  Alloy,  Nitrous  Add 
will  not  totally  diffolve  it.  The  Silver  may 
afterwards  be  precipitated  by  common  Sn]t,.i 
of  which  (if  pure)  loo  grains  aiford  33S] 
of  muriated  Silver,  and  100  of  this  con-H 
tain  75  of  Silver,  (how  this  is  reduced  v  "* 
4- 
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be  fhewn  No.  23.)  Or  by  a  polifhed  plate 
of  Copper,  the  folulion  being  well  diluted  ; 
or  the  Acid  may  be  feparatedby  diftillation, 
and  the  Silver  reduced  by  mere  heat. 


L 


THIRD  FAMILY. 

CepRiFtRous  Native  Silver. 

This  alfo  is  to  be  dijToIved  in  Nitrous  Acid, 
and  the  Silver  precipitated    by  a  polifhed 
plate  of  Copper;    flili  however  fome  parti- 
cles of  Copper  adhere  to  the  precipitated 
Silver,    from  which  it  may  be  feparaied  by 
digellion  in  diftilled  Vineear  or  Volalkali. 
HitDEBRAND  advifes  the Teparation  of  Sil- 
ver and  Copper  to  be  made  by  dillblving 
the  alloy  in  Aqua  Rcgia  formed  of  equals 
parts  of  the  ftrongeft  Nitrous  Acid,  (whetherj 
Iree  iVom  Vitriolic  Acid  or  not)  and  of  the 
flrongeft  Marine  Acid.    Here  the  Marine 
Acid  takes  up  the  Copper,    and  pari  of  it 
unites  to  the  Silver   which  it  precipitates, 
and  decompofes  the  Vitriol  of  Silver,   if 
any  Ihoiild  be  formed ;  to  be  certain  that 
the   whole  of   the  Silver  is    precipitated, 
he  adds  more  Marine  Acid,  as  long  as  any  ' 
precipitate  appears,     this  muriated  Silver  1 
he  revives  by    fufion  with    dephlegmatedj 
Soda,  as  will  be  feen  No.  23.*  1 

Tlie  Copper  in  the  folulion  may  then  bej 
precipitated  by  a  polifhed  plate  of  Iron.  ^ 

Mr.  KWR  of  Bf-Rmingham  propofes  ano- 
ther method  of  effedling  this  reparation  viz. 
by  diflblving  the  alloy  in  a  mixture  of  eight 

•  I  Chjm.Atm.  1794,486, 
Vol.  II.  Y  y  or 
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or  ten  parts  Viiiiclic  Acid,  1,844  and  01 
of  Nitre,  in  a  heat  of  between    too",  ai 
200''  of  Fahr.    This  he  tells  us  will  diflblve 
the  Silver,  bat  not  the  Copper  untefs  Water 
be  added  to  it.    The  dillolvcd  Silver  may 
then  be   precipitated  by  common  Salt 
ufual.* 

g.  WcNZEt  fuggefts  another  procefs,  wholei 
efFetl  is  the  inverfe  of  the  laft  mentioned. 
To  Vitriolit  Acid,  he  adds  as  much  of  the 
Marine,  as  fenfibly  to  aft.  This  compound 
MENSTRuuMhe  tells  us  will  dilTolvcCopper, 
but  leave  Silver  umouched.+ 

lo.  According  to  Mr.  Keir,  Silver  may  be  pi 
cipitaied  from  its  folution  in  Nitrous  Add. 
by  a  folution  of  Vitriol  of  Iron.  Now  nei- 
ther Copper  nor  any  other  Metal,  but  Gold 
and  Mercury  can  be  thus  precipitated.  PhiUJ 
Tranf.    1790.  383. 


FOURTH  FAMILY. 

Aktimoniatid  Nativi  StLrxR. 

I  Selb  analyfed  this  Ore  by  folution  in   Nm 
trous  Acid    largely  and  repeatedly  added! 
and  heated  to  boiling.     The  Silver  was  diCM 
folved,  and  the  Reguline  Antimony  calcinH 
cd.    This  Calx  was  at  firft  red,  but  the  SilJ 
ver  being  wholly  taken  up  by  repeated  ireatJ 
meni  with  Nitrous  Acid,  the  Calx  berarr 
yellowifh  white.  This  hereduccd  by  fiifioi 
with  four  limes  its  weight  of  black  flti: 
and  a  little  foap. 


I 


•  PhiL  Tranf.  1790.  364 
-t  Vemiulicfaaft,  i8)> 
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2.  I-Ie  alfo  found   Aqua  Regia,    lo  aift  iirper- 

fedly  on  ihe alloy,  even  when  the  Reguline 
Antimony  amounted  to  ^  or  ;  of  the  w  hole 
By  Wenzel's  method  No.  9,  the  Reguline 
Antimony  fhould  be  diflblvcd,  and  the  Sil- 
ver lemajn  untouched. 

3.  In    the  dry    way,  treated  with  Sulphur, 

the  antimoiiial  part  unites  to  it,  and  leaves 
the  Silver  difengaced.* 

They  may  alio  be  fcparated  by  /ufion, 
with  four  times  as  much  calcined  Pot-afh 
as  the  Ore  weighs.^  Tliis  large  proportion 
of  flux,  ta!\ing  up  the  antimonial  part,  and 
leaving  the  Silver  as  pure  as  it  could  be  by 
telling ;  this  method  is  the  beft.  Or  by  pro- 
jefling  Nitre  on  the  Silver  while  in  fufioii. 


FIFTH  FAMILY. 

Arsedico  MiBTiAt  Silver  Obb. 

Of  this  Ore  Klaproth  haih  lately  given  au 
[excellent  Analyfis. 

|Ti4.  He  firft  freed  it  from  the  Calcareous  pani- 
cles of  its  matrix,  by  ireaiing  it  with  dif- 
lilled  Vitiegir.  He  next  digefted  aoo  grains 
of  the  purified  Ore  in  Nitrous  Acid,  the 
filtrcd  folution  left  a  Refiduum,  which  when 
dry  weighed  71  grains. 

L15.  The  folution  treated  with  common  Salt, 
afforded    muriated    Silver,     which    being 

"  Lempe.  Mag.  g. 

r  Ibid.  I], 


y  y  a 


fit- 
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filtered  oft'  and  mtlted,  weighed  a3  grains, 
equivalent  to  21  ul"  Silver. 
16.  The  rolution  then  treated  with  Tanarin, 
difmifiedafpongy  reddilh  prccipilaie,  which 
in  dry  ing  became  dirli  brown,  and  by  ignition 
greeuilli  grey  and  whitifh,  and  weighed 
160  grains.  As  he  then  Itnew  it  to  be 
Arfcnicaled  Iron,  he  mixed  it  with  s  of  its 
weight  of  powdered  Charcoal,  and  gently 
jgniled  it,  and  this  he  repeated  as  long  as  it 
fraciled  Arfenical.  The  mania!  part  which 
was  (hen  black,    he  feparated  by  a  Magnet, 

17.  The7!  grainsof  Rcridimm''above mentioned, 
he  iheii  recured  to,  digcfling  them  in  Ma- 
rine Acid,  to  which,  towards  the  end,  a  few 
drops  of  the  Nitrous  were  added;  the  whole 
was  diflblved  except  a  few  grains  of  a  fcmi- 
compaifled  coagulated  mafs,  which  proved 
to  be  muriated  Silver,  which  reduced  by 
Soda,  gave  4,5  grains  of  Silver. 

j8.  The  muriatic  folution,  treated  with  Water 
became  turbid,  but  difmiflcd  no  precipitate, 
but  being  faturated  witli  Tanarin,  a  yellow- 
ifh  green  fubfiance  fell,  which  collei^ed, 
dried  and  ignited,  weitihed  32  graiosi  Tbcfe 
32  grains  being  again  treated  with  Spirit 
oi  Salt,  upon  the  addition  of  W.iier  to  the 
folmion  let  fall  a  white  precipitate,  which 
coIle(5>ed  and  dried  in  a  moderate  heat, 
weighed  10.:;  grains  and  proved  to  be 
Calx  of  Antimony,  accompanied  however 
with  fome  traces  of  arfenicated  Iron;  hence 
he  eftimatcs  it  at  8  grains  of  Metallic  Anti- 
mony. 

19.  '1  he  Aqueous  muriatic  folution,  faivmted 
then  with  Tartarin,  gave  out  a  reddifh. 
fpougy  pircipitati;  which  dried  and  igoiicd 


( 
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witli  powdered  Cliarcoal,  afforded  i8  grains 
of  Calx  of  [ron. 

Hence  loo  pans  of  iht3  Ore,  contained 
12,75  (rf"  Silver;  44,25  Iron,  35  Arfemc 
and  4  of  Regullne  Antimony,  i  KuAF. 
187. 

SPECIES  II. 

Calcifokm  Silvek  Of.%. 

This  Ore  (hould  be  treated  firft  as  in  No. 
II,    to  feparate  the   aotimonial  part,    and  , 
afterwards,    the  foluiion  as  in  No.  5,   && 
to  iepsrare  the  cupreou?. 


SPECIES  in. 

FIRST  FAMILY. 

CoRNxout  Silver  Ori. 

,  Mr.   Bergman   to  analyfe  the  cryflalized 
Ore,  requires  it  to  be  digefted  for  2\  hours, 
in  Marine  Acid,  by  which  means  the  Vitriol 
of  Silver  is  dccompofed,    and  the  whole 
converted  into  muriated  Silver  ;    ilie  fuper- 
natant  Acid  to  be  then  poured  off",  the  Re-  j 
fiduum  well  walhed,  and  the  wafliings  added  1 
to  the  liquor.     This  liquor  i:  now  uippofed  1 
to  contain  the  whole  ot  the  muriated  Silver  1 
in  foluiion,    and  alfo  free  and  difengagedj 
Vitriolic  Acid.     To  feparate  this  he  gradu- 
ally adds  a  folutioii  of  nitrated   Barytes.  as 
long  as    any    precipitate     appears.      The 
precipitate  wafhed,  dried  and.  weighed,  will 
indicate  the    quantity    of    Vitriolic    Acid, 
fontained  in  the  folution,  as  100  parts  of 
Barfo- 
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Barfolenite  contain  by  his  account.  15  of 
the  ftrongeft  Vitriolic  Acid,*  a  quaoiit/ 
exactly  equal  to  that  contained  in  48  parts 
of  Vitriol  of  Silver.  For  according  to  him 
100  parts  of  this  Vitriol,  contain  68,75  °^ 
Silver,+  and  confequently  31,25  of  Vitrio- 
lic Acid.  (The  confequence  is  not  quite  juft, 
as  will  be  feen  in  the  notes  in  my  fccond 
table.)  The  quantity  of  Vitriol  of  Silver 
being  knuvvn,  that  of  the  murialed  Silver 
is  ot  courfe  known,  it  being  the  remain- 
der of  the  whole  weight  of  both.  And 
this  Salt  contains  75  per  cent,  of  Silver, 
the  remainder  being  Marine  Acid,  When 
this  Ore  is  brittle,  he  judges  it  to  contain 
Sulphur,  and  this  he  propofcs  to  feparatc, 
by  means  of  Volaikali,  wnich  will  take  up 
the  Corneous  Ore,  and  le;ive  the  Sulphur. 
The  proportion  of  Add  and  Metal,  may  be 
found  more  exai^ly  by  the  fecond  table 
given  at  tlie  end  of  this  Treatife. 
22.  To  analyfe  a  fragment  of  the  compact  maf- 
five  Ore,  preferved  in  tlie  Mineral  Cabinet 
of  Dresden,  Klaproth  infcrted  200 
grains  into  three  times  itt  weight  of  pure 
Nitrous  Acid,  and  boiled  the  Acid,  which 
barely  fcparated  4  grains  of  brownift  red 
Ochre  left  on  the  filter,  and  when  treat 
with  Cau(tic\'olalkaIi  itdepofitcd  i;  gi 
more  of  the  fame ;  the  rdiduary  Ore, 
which  the  Acid  had  no  effefl,  being 

■  Thii  detennuiuiaii  U  hultj,  u  will  faemfter  be 

t  In  Vol.  ;d.  [v  10.  ho  iMtnn  Vitriol  o(  Silver  66.7  p 
c»t.  of  Silm.  andin  the  TiUeVgL  s.  p.  jQi.heilloinil 
74.5  of  SiJirr  ptrceBi. 

dt» 
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duced    by   Soda,    afforded    133  grains  of 
Silver. 

z.  To  difcover  t!ie  proportion  of  Acid 
or  Acids  more  exaflly,  he  mixed  zoo  grains 
of  the  Ore,  wiih  600  of  the  pureft  Tar- 
larin,  melted  ihem  in  a  glafs  retort, 
and  diflblvcd  and  fihered  the  melted  mafs. 

The  Refiduum  on  the  fiher  fufficienily 
edulcorated,  and  heated  with  Nitrous 
Acid,  afforded  a  brown  folution  fur- 
mounted  with  a  wax  red  foam,  and  left  a 
brownifh  red  powder,  which  digeftcd  in 
Aqua  Regia  left  a  white  Refiduum,  which 
was  muriated  Silver,  with  feme  rtony  fub- 
flancc ;  when  reduced  it  alTorded  1  grain  of 
Silver.  From  the  fohnion  in  Aqua  Regia, 
Volalkali  precipitated  7  grains  of  Calx  of 
Iron. 

The  Nitrous  folution  he  precipitated 
with  Common  Salt,  the  mui'iated  Silver 
tbii3  obtained  afforded  vhen  reduced, 
134,5  grains  of  Silver.  The  folution  thu3 
freed  from  the  Silver,  being  treated  wiih 
Cauftic  Volalkali,  afforded  5  grains  Calx 
ef  Iron. 

To  difcover  the  Acid  contained  in  the 
Ore,  he  now  returned  to  the  filtered  folu- 
tion of  the  Alkaline  mafs,  and  faturatiiig  it 
with  diftilied  Vinegar,  found  it  to  become 
turbid,  and  to  depofil  about  3,5  grains  of 
Argill.  After  which  he  evaporated  the  fo- 
lution to  a  dry  faline  mafs,  and  treating 
it  with  Alcohol,  feparated  the  acetated  Tar- 
tarin-  The  Refiduum  afforded  1 17,5  grains 
of  muriated  Tartarin ;  this  he  djflblved, 
and  by  treating  the  folution  with  muriated 
Barytes,  obtained  a  precipitate  weighing 
about  3   grains,    which  he  judged  to  con- 
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tain  aboiii  half  a  grain  of  mere  Vitriolic 
Acid,  and  might  have  formed  1,5  grains 
of  Viiriolitcd  Tartatin,  which  dedudled 
from  the  above  mentioned  117.5  grains, 
left  116  of  mere  muriated  Taiiarin,  which 
he  deemed  to  contain  about  42  of  the 
ftrongefl  Mjrine  Acid- 
zy.  In  thii  uhv  way,  Hildebrand  decom- 
pofes  this  Ore,  witliout  any  lofe  of  Silver, 
in  the  tollowing  manner  : 

1.  He  covers  the  bottom  of  a  crucible, 
with  dephlegmated  Soda,  to  the  thicknefe 
of  an  Inch  nearly,  and  comprefTes  it,  by 
ftamping  with  a  pertle. 

2.  He  iruuralfs  two  parts  of  the  dried 
Soda,  with  one  part  of  the  Ore.  and  1  hen 
gradually  wetting  them,  forms  them  into  a 
paOc  of  a.  globular  form,  which  he  inferts 
into  the  crucible,  covering  and  filling  all 
around  witli  dry  Soda- 

3.  He  inferts  this  into  another  crucible 
filled  with  Sand  ;ind  gcnily  heats  it  to  red- 
ncfs,  and  afterw^irds  expofes  it  to  the 
ftrongcd  heat.  When  all  is  cold  he  breaks 
the  Crucible  and  finds  the  Silver  reduced.* 

.  If  the  Corneous  Ore  contains  a  mixture  of 
the  Vitreous  Ore,  lliis  will  be  decompofed 
by  ebulhtiun,  in  firong  Niirous  Acid,  and 
the  Sulphur  thus  acidified,  dcttafled  by  the 
folution  of  nitrated  Baryics. 

.  Muriated  Silver  niiy  alfo  he  decompoied  by 
trituration  widi  fulphurated  Volalkali,  the 
ftiarine  Acid  uniting  to  die  Alkali,  and  the 
Sulphur  to  the  Silver ;  the  fulphurated  Silr 
wr  to  be  afterwards  treated  as  will  prefeatly 
be  mentioned. 

*  I  Chysi.  Abb.  1794.489. 

26.  Acconliag  J 
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z6.  According  wLandriani  Corneous  Silver 
may  be  decompofed,  by  a  cauftic  fixed 
Alkali,    in  a  boiling  heat. 

The  Alkaline  Silver  Ore,  diflblved  in 
Nitrous  Acid  leaves  a  rcfiduum,  which 
heated  with  Soda,  affords  its  Silvery  con- 
tents. 


SECOND  FAMILY. 


Argillaceous  Moriated  Silver  Ore. 

7.  Klaproth  analyfed  this  Ore,  by  digeflion 
and  ebullition  in  Nitrous  Acid,  which  adted 
weakly  on  it,  and  produced  no  Nitrous  Air- 
The  refiduum  exhibited  an  infpiffated  clot- 
ted Mafs-  The  folution  which  was  feebly 
tinged  blue,  admitted  Marine  Acid  vrithout 
any  fign  of  turbidity  ;  but  being  fuper-fana- 
rated  with  mild  Volalkali,  let  fall  fomc 
Argiil,  and  the  folulion  became  of  a  darker 
blue,  and  inverted  Iron,  with  a  thin  coat  of 
Copper. 

The  undiflblved  refiduum  being  dried,  he 
diffolved  by  agitation  in  cauftic  Volalkali  j  a 
few  drops  of  Nitrous  Acid  precipitated 
muriated  Silver  from  this  folution.  Being 
gently  evaporated  to  drynefs  it  left  pearl 
grey  flexible  cryftalinc  pellicles  which  gently 
melted  into  a  vifcid  waxy  mafs.  The  Argiil 
alfo  melted  with  Soda  left  a  linall  refiduum 
of  Silver,      i  Klapr,  137. 
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SPECIES  IV. 
SoLPiiuBATED  Silver  Ori. 

z8.  To  Analyfe  this  Ore  Bergman  requ'ipesit  to 
be  boiled  with  25  times  its  weight  of  dilute 
Nitrous  Acid  added  in  different  portions  un- 
till  the  Silver  be  totally  taken  up.  However 
I  believe  fome  of  the  Sulphur  will  always 
be  acidified,  and  being  thus  converted  ijito 
Vitriolic  Acid,  may  retain  part  of  the  Sil- 
ver ;  if  fo,  it  will  be  found  either  in  the 
folution  or  in  the  wafliings,  and  may  be 
deteded  by  Nitrated  Barytes.  The  filvcr 
may  then  be  precipitated  by  common  Salt, 
the  precipit3.te  waihed  dried  and  heated  to 
412  degrees,  contains  about  75  pCr  cent. 
pf  Silver,  as  already  feid. 

If  any  other  metal  then  exifts  in  the 
fo!ution,  Prufljan  Alkali  will  detect  U,  and 
Volalkali  or  Soda  will  precipitate  the  earths. 

23.' The  undiflblved  Sulpliur  is  bell  eftimated 
by  weigliiog  it  when  wcU  dried,  together 
with  tli£  niiccous  rcliduurn,  and  ijian  burn- 
ing it  off  ;  die  weipiit  of  the  liliceous  part 
deducted  from  th^  of''  MiC  whole  givCjS  tlut 
nf  tlie  Sulphur,  to  which  tlic  acidified  part 
mud  be  added. 

30.  In  the  dry  Way  the  Silver  is  &ced  from 
Sulphur  by  meltlngit,  with  ^  of  its  weight 
of  filings  of  Iron  ;  but  as  the  Silver  nu 
thus  receive  fume  contamination,  perhaps 
were  belter  to  treat  it  when  red   hot  wil 
Nitie,    If  there  be  but  a  fmall  quantity 
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Sufpnurat^4  Silver,    the    Sulphur  miy  be 
expelled  merely  by  a  Mow  heat. 


I 


SPECIES  t. 
Light  Lamellar  Silver  Ore. 

.  This  conlifts  of  the  Sulphurated  Ors  mixed 
with  Argill  and  Calx  of  Iron,  and  therefore 
may  be  treated  as  the  former  fpccies,  but  it 
is  laid  allb  to  contain,  attinies,  Lead  ^ind 
Manganefc,  in  fuch  cafe  tlic  Lead  will  bede- 
tededinthe  rauiiatic  precipitate,  by  its  aci- 
cular  appearance,  its  tblubility  in  water,  and 
its  infolubility  in  Volatkali ;  and  hence  can 
be  feparated  by  means  of  either,  but  beft 
by  boiling  water. 

.  After  the  precipitation  of  the  Silver  and 
Lead  from  the  Nurous  Solution  by  common 
Salt,  and  Marine  Acid  [as  common  Silt 
does  not  decompofe  the  whole  of  the  lead, 
at  leafl  it  both  folutions  be  not  well  heated,) 
tlie  liquor  ihould  beKoncentrated  to  make  it 
depofit  the  whole  of  the  muriated  Lead,  or 
treated  with  Ghubcr  >alt  to  conv«(  this 
into  Vitriol  of  Lead,  which  may  then  be  fe- 
parated from  any  mixture  of  Calx  of  !ron  or 
Manganefe  by  folution  in  hot  water  and 
filtration.  Tlie  M^ingancfe  and  Iron  If  any 
remain  in  the  iblution  (hould  be  precipitated 
by  Prufifian  Alkali  and  feparated  as  will 
hereafter  be  fhewn  No.  124,  &c.  &c.  No. 
257,  &c.  The  Argill  may  then  be  freed 
from  the   folution  by  Volalkah  or  Soda. 

.  iNTrEDRV  WAY,  tills  and  mofl  other  Ores 
arc  effayed  by  cuppcllaiion  with  different 
Z  z  z  portions 
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portions  of  Lead  or  Lithai^e,  as  may  be  Teen 
in  Gei.lert>  Cramer,  &c. 


SPECIES  VI. 

SOOTT   SlLTBR  OtC. 

34.  If  this  Ore  contains  only  Silver  and  Gi^ena, 
they  are  to  be  diflblved  in  dilute  Nitrous 

35.  Acid,  as  in  No.  28 ;  the  Lead  and  Silver 
precipitated  and  feparated  as  in  No.  52  and 
33.  If  it  contains  fulphurated  Silver,  Iron 
andRe^uline  Antimony,  the  boiling  Nitrous 
Acid  will  calcine  the  two  latter,  and  leave 
them  undiflblved,  pariicukrly  if  after  cool- 
ing, the  folulion  be  expofed  for  fome  time 
to  the  Air.  Common  Salt  will  precipitate 
the  Silver  from  the  filtered  folution,  and 
fhould  any  Earths  or  Copper  or  Iron  ftill 
remain  in  it,  Fniflian  Alkali  will  precipitate 
the  latter,  and  Soda  the  former ;  the  pruf- 
fiated  Metals  heated  to  rednefs,  and  when 
cold  treated  with  Volalkali,  will  yield  to 
it  the  cupreous  part,  leaving  the  Ferru- 
ginous fmgle.  , 

36.  The  undiRblved  rcfiduum  of  the  firft  folu-  j 
tion,  containing  the  Antimonial  and  Mar- 
tial Calces,  Oiould  be  dilfolved  in  Aqua  Rc- 
gia,  confining  of  two  parts  Marine  and  one 
part  Nitrous  Acid ;    the  addition  of  Water 
will  precipitate  the  Antimonia!  part,    and 
Pruflian  Alkali  tiic  Martial.     If  any  Eanhs  , 
remain  in  folution,    Soda  will  free  them  ; 
what  efcaped  folution  in  Aqua  Begia.    is  j 
inoft  probably  Siliceous.  J 

SPECIES  1 
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SPECIES  VII. 

ANTtMONIATED    SiLVKR   OltX. 

Klaproth  anatyfed  this  Ore,  which  had 
always  before  been  thought  to  contain  Arfc- 
nic,  witli  particular  attention  to  that  cir- 
cumfVancc 

He  fubjedted  100  pans  of  11  to  the  a^ion 
of  dilute  Nitrous  Acid  heated  to  ebulli- 
tion and  repeatedly  added,  until  its  black 
colour  dif.tppeared,  and  until  the  refiduum 
became  greyifh  yellow  ;  this  refiduum  fil- 
tered  off  and    dried    weighed  aS    grains. 

I  j8.  From  the  folution  (which  wa?  greeiiifh) 
two  drachms  of  Common  Salt  in  folution, 
precipitated  87,75  ^*^  muriated  Silver, 
which  aflcr  redudicm  afforded  J  of  its 
weight  of  pure  Silver.* 

I39.  The  folution  thus  freed  from  Silver  he  fuper- 
faturated  with  CauftJc  Volalkali ;  it  then 
depofited  5  grains  of  a  grey  fubftance, 
which  on  burning  Coals  gave  out  an  Arfe- 
nical  Smell,  and  being  redilTolved  in  Nitrous 
Acid,  and  feparaiai  from  thai  Acid  by  hef-ar 
SulphuriSf  afforded  a  fmutty  brown  preci- 
pitate, and  with  Pruffian  Alkali,  a  Pruifian 
Blue,  which  after  torrefadlion  was  Magnetic, 
and  hence  was  judged  10  be  Arsenicated 
Iron.  Note  that  as  he  fufpeifled  the  prc- 
fenceof  Lead  in  the  folution,  he  eflayed  it 
before  the  addition  of  VoLilkall,  with 
Glauber's  Salt,  but  obtained  no  precipiute. 


'  The  Cmnmoit  £all  by  way  of  prcwution,  was  puipofcly 
Ued  to  exccfi. 

The 
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41.  TTie  Volalkati    having   imparted  a  faluiflil 
tinge  10  the  liquor,    he  fulpe<5ted  it  to  con-  ' 
tain  Copper.     1  o  dciefl  this,   he  faturaied 
it  witb  Virrjolic  Acid,    and  eflayed  it  by  a 
polifhed  plate  of  Iron,    but  the  cupreous  1 

f  tinge  was  lb  flight  that  none  could  be  col-; 
Icded.  I 

42*  He  then  turned  hi§  attention  to  the  undif-  ^ 
folvcd   reCduum    ISo.  37,    di^cJling   it    in 
Aqua  Regia,  as  long  as  any  {ohtion  could 
be  perceived.     What  now  remained  undif- 
folved  appeared  to  be  Sulphur,  and  being ^ 
waftied  and  dried  weighed    15  grains^  Icav*" 
irig  after  combutlion  i  grain  of  Qyartz. 

43.  Of  the  26  grains  therefore  of  which  the  re- 
fiduum  No.  37,  originally  confided,  13 
were  thus  accounted  for,    and  1 3  more  re- 

44.  mained  in  the  folution  in  Aqua  Regia,  No.  i 
42.  Thefe  were  precipitated  white  by  J 
the  addition  of  iG  or  20  times  as  much  \Va-  " 
ter,  and  when  coIleiHed  and  dried,  became 
TELLow  when  heated  to  rcdnef?,  but  give 
no  fign  of  Arfenic  or  of  any  volatM  Ingre- 
dient. Placed  on  burning  Coals,  iWs  Calx 
was  reduced  partly  of  itfelf,  but  fiill  more 
by  the  mixture  of  Soda,  and  aftbrtled  a 
button  of  pure  Reguline  Antimony,  and  as 
fuch,  difappeared  in  a  higher  heat,  in  the 
form  of  a  grey  fmoke,  depofiting  acicular 
cryftals  on  the  edges  of  the  Coal.  Thefc  J 
13  grains  were  therefore  Calx  of  Aniimtrtiy, 
equivalent  to  loof  Reguline  Antimony. 


d 
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spEcies  vm. 

FIRST  FAMILY. 

,IOMT    GRXT    PLUMBirtltOUS    AST  I  MONI  ATED 

SiLVLR  Ore. 
J^^ttPtijg^ig  «/l  Kiaprtth.  16S. 

.  To, difcover  the  contentsof  ihisOre,  Klap- 
ROTH  digefled  400  grains  of  ir,  firft  in  five 
umts  its  weight  of  Nitrous  Add,  aad  aftcr- 
yariJs  in  tuke  its  weight  of  iliat  Acid,  and 
Vian  diluted  ihis  lafl  portion  of  Acid,  «iih 
9  tinies  its  weight  of  Water,  and  continued 
the  digeftion-  The  undissolved  resi- 
;XDtJM  waQied  aod  dried,  weighed  326 
graios- 

.  The  folution  treated  with  Common  Snlt,  de- 
pofited  i'  muriated  Silver,  and  over  tiat 
acicular  cryflals  of  muriaied  LeP.d;    thefe 

■  laft  he  difTolved  and  feparated  by  adding  a 
filfficiency  of  boiling  Water.  The  muri- 
aled  Silver  heated  with  double  its  weight  of 
Soda,  afforded  81, c  grains  of  Silver. 

47.  The  folution  from  which  he  had  obtained 

both  thcfe  muriated  Metals  and  the  aque- 

■  ous  ibiution  of  muriated  Lead  being  united, 
he  iariher  concentrated  by  evaporation,  and 
adding  a  folution  of  Glauber's  Salt  obtained 
45  grains  more  of  Vitriol  of  Lead,  equiva- 
lent to  32  of  Metallic  Lead. 

48.  Having  thus  freed   the  folution  both  from 

L Silver  and  Lead,  he  treated  it  with  Volalkali, 
and  obtained  a  pale  brown  precipitate,  weigh- 
ing 
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ing  40  grains,  as  this  appeared  to  confift  of 
ArgUl  and  Iron,  he  redtflblved  it  in  Nitrous 
Acid,  and  precipitated  tlie  Iron  by  PruOlan 
Alkali,  and  the  ArgiU  by  Soda.  The  Aigill, 
heated  to  rednels,  weighed  28  grains,  confc- 
quently  the  Calx  of  Iron  weighed  40 — 28:=. 
12  grains  equal  to  9  grains  of  Metallic 
Iron. 

49.  He  now  returned  to  the  undifTolved  refiduum, 
No.  45,  this  he  repeatedly  lieated  with 
boiling  Marine  Acid,  \i  hich  on  cooHis  con- 
Handy  depoHted  acicular  cry{lals  which  be 
feparated  from  the  filter  by  ibc  Game  Add 
heated. 

50.  After  all  that  was  Metallic  appeared  to  be 
taken  up,  there  renuined  51  grains  appt' 
rcntly  Sulphureous,  but  which  on  com- 
buftion  left  one  grain  of  Silex. 

51.  Tho'  the  muriatic  foiution  No.  49,  bad  de 
pofiled  a  quantity  of  acicular  cryftals,  yrt' 
it  ftill  contained  more  muriatcd  Lead,  he 
therefore  reduced  it  to  one  lialf  by  difiil- 
lation  during  which  it  depoliled  (lill  more  of 
that  Salt ;  he  confequently  continued  the 
diftillation  until  no  more  cryilals  were  de- 
pofifeU.  The  cryftals  mixed  with  double 
their  weight  of  black  flux  he  reduced 
crucible  fmeared  with  Charcoal ;  tlw 
thus  obtained  weighed  160^  grains; 
tliis,  01^  cuppelation  an  Arfenical  {inoke  arole 
and  i  of  a  grain  of  Silver  remained. 

$z.  The  foiution  from  which  this  Lead  was 
tained,    being  now  treated  with   fulphurati 
VolalksU  dcpofiicd  an  orange  coloured 
cipitate,    denoting  the  falution  to  00 
murinted  Antimony  ;  a  copiuus  aSUrion 
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waier  cJeared  it  of  mod  of  tliis,  and  Soda 
of  the  remainder.    The  Antimonial   Calx 
ihus  obtained,  he  reduced  to  a  mafs  with 
Spanilh  Soap,  mixed  il  with  black  flux  in  a 
lined  crucible,  and  by  fufion  obtained  a  re- 
Gulus  weighing  28,5  grs.  which  in  a  ftrong  _ 
heal  lutally  eviporated,  rhree  grains  morel 
were  found  in  the  cover  of  the  crucible.         I 
,  In  this  Anaiyfis  it  is,  as  the  ingenious  author  | 
obferves  well  woiihy  of  notice  thai  fo  fmall  ] 
a  quantity  of  ReguUne  Amimony  ftiould 
ftiield  fo  large  a  proportion  as  1 60  grs.  of 
lead  from  the  a^ion  of  The  Nitrous  Acid, 
e.Ted  never  before  obferved. 


SECOND  FAMILY, 

Dark  Gkey  Pucmbiferous  Antokiated 
Silver  Ore. 

DuniUi  f^tiffgulHi  s/  Kkpnth. 

[.This  Ore  being  at  prefent  fcarce,  K  lap  roth 
employed  in  its  Anaiyfis  only  two  hnndred 
grains,  thefe  hedigefted  in  three  ounces  of 
Ifrong  Nitrous  Acid  diluted  with  an  equal 
weight  of  water,  and  obtained  a  colouriefs 
folution  from  which  common  Salt  preci- 
pitated 2^\  ^ains  of  muriaied  Silver,  (equal 
i3,;  of  Metallic  SiKcr,)  ajid  a  refiduum 
whfch  when  dried  weighed  13  2,5  grains. 
.  This  folution,  being  after  this  treated  with  a 
folution  of  Glauber's  Salt,  afforded  93  grs. 
fif  Vitriol  of  Lead  equal  66  of  Metallic 
Lead. 
Vr,L.  n.  -,  A  After 
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After  the  fcpararion  of  both  ihefc  meia 

zhe  addition  nt  Caufic  \  olalkali   produo 

in  the  famefolution  a  loofe  flccky  prccip 

laie,  which  after  ignition  wc'glied  0,5  gr^ 

amJuri  funi  er  ireatmciit  appeartd  toconliA 

of  4,5  grs.  Calx  of  Iron  nnd  z  of  Argitl. 

'56.  The  ivliduutn  of  j3_-,5  grs.  being   trcatt^ 

with  Mariac  Acid,  was  diffolved  all  to  ji 

?rs;,  This  refiduum  being  heated  was  cod; 
limed,  leaving  only  ^  grs.  confcquently  i' 
contained  4.4  of  Sulphur ;  v(  ihcfe  8  gr 
JVftrine  Arid  dilTb!ved6,5  grs.  1,5,  of  Sue 
remained 

Both  muriatic  folutions  being  united  wa 

evaporated  uniill  cryftals  Ivgan  to  appear. 
When  oold.  and  the  mother  hquor  poured 
off",  the  cryftals  were  waflied  with  a  mixttire_ 
of  one  pan  Mirine  Acid  anl  twoof  fpirit  0 
Wine,  when  dry  they  weighed  zz.j;  graini 
and  prove  to  be  Muriated  Lead,  equal  16  0 
Metallic  Lead. 

The  mother  Hquor  potired  of,  Imn^  dilu 
ed  with  water  depofited  Cfilx  of  AnUffloajj 
which  dried  in  a  proper  heat  weighed  g 
grs.  equal  43  of  Reguline  Aniimon}'. 
Klapr.  T75. 


SPECIES  IX. 

CtfPRIPEROUS  SoLrHORATfD   SiLVEK  OlLB^J 

rvj.  This confids of  Sulphurated  r;' 
pburaied  Copper  ;  both  arc  ; 
by  dilute  Nitrous  Acid,  hw.. 
as  it  mofl  prolraWy  is,  and  the  \' xij^t 
Sulphur  hud  as  in  Ko.  27.  and  28. 

S8.  ■ 
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58.  The  foliition  being  well  diluu-d  the  Silver 
and  Copper  may  be  feparated  by  a  polilhed 
plate  of  copper  whofe  lofs  of  weight  Ihould 
be  noted  ;  and  the  Argeniine  contents  bciag 
feparated  by  iiliraiion  and  well  waihed,  the 
cupreous  contents  may  be  olnained  by  a 
poiifhed  bar  of  Iron,  or,  if  free  from  earths, 
rather  by  Soda,  and  tiie  weight  loft  by  the 
plate  ot  Copper  fub/traifted  from  tliat  of  the 
precipitate-  The  Argentine  precipiute  may 
after  wafhing  be  melted  with  Boras. 

SPECIES  X. 

RED  SILVER  ORE. 

FIRST  FAMILY. 


Light  Red. 

15$.  As  this  Ore  was  always  faid  to  contain  Arfc- 
nic  as  well  as  Sulphur,  and  to  union  with 
both  its  col .nr  was  attributed,  Ki.aprot[i 
digefted  it  lor  fome  days  in  fix  times  its 
weight  ol  a  mixture  of  moderately  ftrong 
Nitrous  Acid,  1,^50,  diluted  with  an  equal 
Weight  ot"  witcr,  and  after  this  digelUon 
diluied  it  ftill  farther,  and  heated  i:  to  ebul- 
lition When  it  had  cleared  he  poured  of 
the  folution  and  adding  the  fame  quantity 
of  frefh  dilute  Acid  as  at  tirll,  he  comiiiucd 
the  digertion  for  fame  time,  then  filtered  of, 
edulcorated  and  dried  the  hesiditum. 
60.  TTic  folution  {wliich  was  colourlefs)  being, 
reduced  hy  evaporation  to  a  6ih  or  tiih  p:a^M 
depoHted  oa  cuoliug  copioU3>  grannlaf,* 
3   A  2  greyifh 
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grejifti  while,  heavy  (hining cryftals  whidi' 
wnrc  Vitriol  OF  SttVER.  Having  redif- 
folved  them  in  hoi  water,  and  added  ih«  re- 

6l  maindcT  of  the  Nitrous  Soiution,  he  preci' 
pitatcd  ibe  Silver  by  Marine  Acid.  The 
liquor  then  contained  no  other  foreign  fiib- 
ftance,  but  Vitriolic  Acid. 

62.  He  next  examined  the  uodiflblved  refiduum 
Kg.  59.  This  had  the  appearance  ofaloofe 
afh  grej' powder,  lie  treated  it  with  a  mix- 
lure  ol  its  own  weight  of  Nitrous  Acid,  and 
five  times  its  weight  of  Marine  Acid,  digeft- 
tngin  a  gentle  hc3t  tur  halt  an  hour,  and 
after  diluting  it  with  half  its  weight  of  wa- 
ter, filtered,  edulcorated  and  dried  the 
RESIDPUM,  which  turned  out  to  be  Sulphur 
with  a  fmall  proportion  of  muriated  Silver, 
which  remained  after  the  Sulphur  wm 
burned  off. 

Gj.  The  folution  in  Aqua  Rcgia,  thus  obtained, 
he  concentrated  by  evaporation,  and  then 
by  a  copious  affufion  of  water  there  refull- 
ed  a  white  precipitate,  which  proved  10  be 
Calx  of  Antimony,  for  treated  with  Tar- 
tar and  Cbarcoal  it  afforded  a  Kegdlus 
which  evaporated  as  Hicli  on  buruiiig  coals 
and  left  one  grain  of  Silver. 

64.  The  above  folution  which  afforded  th'w  Ao- 
limonial  Calx,  and  the  former  No.  61.  front' 
which  the  Marine  Acid  iiad  fcparated  mu- 
riated Silver,   being  diftillcd  utitiU   white 
vapors  began  to  appear,  left  concemratcd 
Vitriolic  Acid  in  the  retort,  for  being  dilui-' 
cd  and  treated  with  muriated  barytcs  U  af- 
forded when  dried  194  gra  of  Hzrc^GAenlu 
Some  doubt  mi^i  arifc,  (and  WssTaiiM 
entertained  that  doubt,)  w  bother  ibe  Vitri< 
III 


i 
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lie  Acid  mighr  not  h.ive  rcfMUe4  from  the 
acidiBoatton  of  the  Sulpliur  during  ttie  folu- 
lion  in  Nitrous  Acid  ;  but  when  weconlider 
the  dilute  ftatc  of  that  Acid,  tlic  geiule  man- 
ner of  conducting  the  ojieration,  and  the 
traiifpareiicy  and  total  want  of  Metallic 
LuJtre  in  the  Ore,  no  reafoimhle  grounds 
for  fuch  fufpicion  can  remnin.  Befidcs 
Klaproth  ohiaincii  the  Vitriolic  Acid  by 
digcflingthe  Ore  in  the  Matinc  Acid  fiogly. 
I  Chym.  Ann    179a.  32^. 

This  Analj'fis  varies  fo  much  from  that 
of  Bergman,  who  feems  not  bartfly  to 
have  dcvifed  it,  as  he  muft  have  dyne,  that 
of  many  other  Ores,  but  to  have  actuilly 
executed  it,  that  it  ftfems  worth  wJiik'  10 
inquire  into  the  reafon  of  thisdeviali'jMt.  l;i 
the  2d  Vol.  of  bis  works,  p.  xo'u  he  ex- 
pTefsIy  tells  us,  that  in  the  pelluci^l  ctj  flnis 
of  this  Ore,  he  found  60  per  cem.  *)f  sil- 
ver, 27  Arfcoic,  and  ly  Sulphur.  As  (o 
the  argentine  cimtents,  and  even  as  to  the 
quantity  cf  Sulphur,  tlie  variation  if;  not 
greater  than  may  be  expetfled  in  diffnent 
fcecimens  ;  astothe  fubftitution  of  Arfenic 
for  Regulus  of  Antimony,  it  has  been  fup- 
pofed  that  it  was  the  dakk  red  I'amily  of 
this  Ore  which  he  examined,  and  not  the 
Light  red  which  was  the  fubjefl  of 
Kl  A  froth's  Analyfts,  and  that  the  former 
really  contains  Arfenic  and  not  Antimony. 

But  it  Teems  to  me  much  more  probable 
that  BkrcMan,  havincc  difTolved  a  greit 
pan  of  the  Ore  in  dilute  Nrtrous  Acta,  he 
judged  the  grey  hcivy  cryflalj  No.  60.  de- 
poiited  by  ine  foUition  when  cold  or  per- 
haps evuporaied  to  Tome  dc\;ree,  to  he  Ar- 
from  a  preconceived  opinion  derived 
from 
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from  HEKCKBt,  llut  thr«  Ore  containcl 
that  femi-mt  aT,  as  Klaproth  iH'omul 
have  dijnc,  had  he  not  triud  to  precipititt^  it 
by  the  Marine  Acid.  I  hen  having  (reatod 
the  refiduum  w[th  boiling  Aqua  Regia  i  fo  he 
dircflsp.  417)  the  [xjwdcr  ii  depofiied  he 
took  alfo  to  be  Arfenic,  though  he  acknow- 
ledges it  wrts  very  fparinE,iy  foiublein  wa- 
ter ;  now  if  we  add  the  20  grs.  ihm 
found  to  6  or  7  perhaps  of  the  grey  cry- 
ftals  that  firft  appeared  we  fhiU  have  26  or 
«7  of  the  fuppofed  Arfenic  which  he  ftatcs. 
As  to  the  Vitriolic  Acid  he  did  not  fufpccl 
any.  Lowitz  however  has  rendered  this 
point  flill  do  ibifiil  ;  for  he  telis  us,  that  in 
many  fpecimens  he  examined  he  conftantly 
found  Sulphur  and  Arfenic,  and  no  traces 
of  AniJmony.  Thefe  fpecimens  (hould  be 
compared  with  thofc  examined  by  KtAf- 

ROTH.* 

^.  In  the  bry  way  thefe  Ores  are  EUayedby 

cuppellation- 


SPECIES  XI. 


ScoRiACEOiTs  Arsenical  Silver  Orb. 

67.  This  feems  an  aggregate  of  many  Ores,  con- 
fiding of  Silver,  Inm,  Arfenic,  Ct^li,  -ind 
Sulphur.  Mr.  Schrkiber  has  pot  fuf- 
ficiently  detailed  its  Amhlis.  which  pcr- 
hapii    may    be    under-T  '  '  '    the 

whole  be  tepcatedlv  trc  ■  i-ious 

Add,  which  will,  take  u^  ■   'u\yaU 


*  I  Chfai.  Abb.  1794.  iSj. 


and 
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and  part  of  ihc  Iron  and  Arfetiic ;  let  the 
6!lcred  foJuiion  be  treated  willi  a  folution 
of  common  Salt,  uncill  the  Silver  be  pre- 
cipitaied. 
68.  It  tfit  wlu'le  be  then  evaporated  to  dry- 
ncfs  in  a  heal  of  240'^,  from  the  dried  raafs 
iioi  water  will  extract  the  Arfenic,  Accmus 
Aclil  will  take  up  the  Cobalt,  leaving  the 
Sulphur  and  Iron,  which  may  be  fcparated 
by  flow  combuftion,  aficrwards  by  Ignition 
the  qiiantit)  of  Iron  will  t>e  found. 

The   Arlcnical  part  may    previoufly  be 
feparated  in  great  meafure  by  diflillaiion- 


SPECIES    XII. 
BisuuTHic  Silver. 

69,  Diflblved  in  Nitrous  Add,  much  of  the 
Bifmuth  may  be  feparated  by  the  aftufion 
of  water,  and  the  Silver  then  precipiiaied 
by  Copper  or  Common  Salt.  Or  Wiinzel's 
compound  MuRiATico  Vitriolic  men- 
ftruum  may  be  tried,  as  he  tells  us  itdif- 
folves  the  Bifmudi  and  not  the  Silver. 

REMARK. 

If  the  qlianfity  of  Silver  in  a  Metal  or  Ore- 
BE  ALONE  SOUGHT,  we  may  ftop  at  the  ope- 
ration in  which  it  is  dete^ed  ;  in  the  forego- 
ing procefles  its  feparation  wc  have  cun- 
(lanilyfcen  efre<fled  by  folution  of  common 
Salt,  or  a  polilhed  plate  of  Copficr.  or  Vo- 
Ulkali,  or  water  wh«n  mixed  with  muriated 
lead.  Or  in  the  dry  way  by  cuppellaiion. 
7Z.  To 
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72.  To    find   the    AROEUTiNi    contents  of 

STONv  SUBSTANCES  tlinougli  which  Silver 
is  often  (iilpcrfcd,  thefe  fhould  be  reduced 
to  fine  powder,  and  ihc  Silver  exirai^ed  by 
amalgamation  as  mcmioned  in  the  firft 
ChapttT.  Or  the  powder  may  be  mixed 
with  double  Its  wci^u  of  Litharjiie  or  Ked 
Lt-ad,  and  meiltrd  in  a  luted  crucible  in  a 
forge.  Tlie  crucible  lliould  bcdirown  while 
yet  hct  into  water,  broken,  the  vitrified 
matter  taken  out,  and  mixed  wiili  twice  its 
weight  of  black  flux,  placed  in  a  large 
cruciWc  and  tiifcd,  thus  a  button  of  lead 
combining  ilie  Silver  will  be  obtained,  from 
which  the  Silver  may  be  extra<5ted  either  in 
ilie  moift  way  as  in  No,  45.  and  47.  Or  by 
cupellauMn. 

73.  PtiR!:  SiLV&a  Is  bad  froEoan  alloy  of  Silver 
and  Copper,  by  ("ulntion  in  Nilnms  Acid, 
and  procjpitaiion  of  tlie  Silver,  by  a  folu- 
lion  of  Common  Salt  ;  640  grains  of  pure 
Common  Salt  will  precipitate  480  of  Silver. 
100  grains  of  fundard  Silver,  contain  only 
7,5  ot  b  of  Copper,  which  *ill  be  feparated 
frotn  the  muriatcd  Silver  for  the  mod  part, 

'  and  if  any  adlieres  td  tltc  precipitate  yet  (if 
all  Coalv  iiibllance  be  excluded}  it  will  not 
mix  wiili  tlie  Silver  in  fufion.  Hence  Hil- 
DEBRAND  found  tint  jirotipiiation  by  Com- 
mon Salt  was  not  abl'>li!tr-'v  ni-n-iTnrv,  for 
the  folution  in  N'itrc,  ■     pre- 

cipitated by  Soda,    a:;  't  may 

even  be  added  as  it   ;  1  ,  -U  of 

Copper.  The  precipi[.iu-  lUouId  ije  walhed  I 
before  the  filtration  as  ue'.l  as  after;  andl 
chcn  mixed  with  i  of  its  weight  of  calcined  J 
Bsnx,   aad  melted  in -a  covered  crucible  f 


( 
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The  Regulus  thus  obtained,  fhould  be  well 
freed  from  the  adhering  Calx  of  Copper, 
and  digeflcd  for  an  hour  or  two  in  boiling 
Vinegar,  to  take  up  that  contained  in  its 
rugolities.*  Mr.  Keir  found,  that  from  a 
folulion  of  Silver  in  the  Nitrous  Acid,  the 
Silver  may  be  precipitated  in  its  Metallic 
form,  byafolutionor  Vitriol  of  Iron.  As 
this  happens  only  to  Gold,  which  cannot  be 
expefled  in  the  Nitrous  foluuon,  and  to 
Mercury  which  is  fcarce  ever  mixed  with 
the  Silver,  it  follows  that  by  this  method, 
more  ealily  than  by  any  other.  Silver  may 
be  obtained  perfei^ly  pure. 


SECTION    II. 
OF  COPPER  ORES. 


Native  Copper. 

75.  According  to  Bergman,  this  Ore  fome- 
limes  contains  Gold,  fometimes  Silver  and 
Iron.  Thefe  are  difcovercd  and  feparated 
by  folution  in  boiling  Nitrou*:  Acid,  the 
Gold  remaining  undiffilved  in  the  form  of 
a  reddilh  black  powder;  the  Silver  may  be 
precipitated  by  a  polifhed  bar  of  Copper, 
ojc,  and  the  Iron  feparated  by  repeated 
ebullition  and  expofure  to  the  Air. 

•  3  Chy.  Ann.  i;94.  16. 


Vol.  II. 


SPECIES 
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CoprtR  Calce!!,  or  Calciform  Oiit#. 

6.  Tljcfe    are    varioiifly  oxygenated,    if    i 

any   notable  proportion,    the  fmcll  of   ai 
fmall  quanti'y  of  Marine  Acid  digefted  over 
tlicm,    may  difcovcr  it ;    feme  contain  fixed 
Air  which  inav  be  caught  in  a  pneumatic 
apparatus,    if  they  contain  any  Earth,    as  j 
- -nii*ny*d(),    the  wliole  may  be  diirolved  in  j 
Niirous   Acid,     and   Icvcral  ot  the  Earths  | 
will  be  left  unciifTulved. 

7.  The  Nitrous  folution  may  then  be  treated! 
with  Hrufriiin  AIk;ili,  which  will  leave! 
only  the  Earths  in  fulution,  which  folution,  \ 
together  iviih  the  undifTolved  refiduum  .\o.  I 
76,  may  llien  be  examined,  as  (liewn  in  my  j 
firfi  volume.  Or  the  whole  may  be  prcci-  I 
pitated  by  Soda,  a«d  the  cupreous  part  ex- 1 
tratHed  from  the  precipitate,  by  Vohlkali,  I 
wliifh  will  leave  only  the  Earths  and  Talcca  I 
of  Iron   to  be  exammed  and  fcparated.        I 

3.  In  tub  dry  way  Calciform  Ores  lhouId| 
firll  begsrnlly  r<j.iflcd  10  dry  tliein  and  cx-( 
pcll  fixed  Air,  for  nothing  is  gained  by| 
wafhing  them.  They  Ihould  theo  bci 
mixed  ■.\it!i  twice  ibeit  wd^ii  of  fixed  Al- 
kali, '  their  weight  of  Rofin  or  Pitch,  j 
and  melted  in  a  covered  crucible  io  a  forge  ; 
10  minutes  tire  is  fufficicnt,  or  as  foon  ns  I 
the  c-'rervcfccnce  is  over,    and  ihe  Metal  [ 

J.  flows  quiciiy  and  without  any  bubble.  Mow- 1 
^'CT^ocn  this  n}ethod  gives  ilie  McuUicI 
wfiKtits  below  the  ttuUi ;  Thus  l'>>oiM::in>r| 


I 
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treating  the  green  Sand  of  Peru  in  this  mc- 
tliod  (to  which  Ore,  by  reafon  of  ilie  Acid, 
it  contains,  which  refirains  the  aflion  of  the 
Alkali  on  the  Copper,  this  method  is  moft 
favourable)  obtained  only  45  or  46  per  cent, 
of  Copper,  whereas,  by  the  liquid  Ana- 
lyfis,  u  was  found  to  contain  56  per  cent. 

SPECIES  in. 

StJLPHURATED   ObES. 

The  four  first  Families. 


80-  Bergman  advife?  thefe  Ores,  well  pulve- 
ri7-cd,  to  be  boiled  in  five  times  their  Weight 
of  concentrnted  Virriollc  Acid  until  re- 
ditced  to  a  dry  m.ifs,  and  then  treated  with 
warm  Wator,  until  the  Metallic  contents  are 
alt  diifolved,  (which  Vohlkali  cither  poured 
on  the  lail  wafhings,  or  digefted  on  the  mLifs 
will  difcover.)  The  fokiiion  tiien  largely 
diluted  i^  to  be  precipitated  by  a  rroHriifd 
clean  plate  of  Iron,  (at  leaft  douWe  tlie 
weight  of  the  Ore.y  and  fit  lift  heated  to 
ebullition;  if  the  Copper  adheres  ton 
ftrongly  to  the  Iron,  moredilution  i<i  feqiii- 
(ite,  the  precipitate  fiiould  fpcediTy  be 
wafjied  and  dried  elfe  it  would  be  a<ftcd  on 
by  tlie  Air,  but  not  in  too  ftrong  a  heat,  for 
the  fame  reafon.  If  the  precipitate  be  con- 
taminated by  Iron,  it  muft  be  re-dilfolved  a'^ 
before. 

If  Gold  or  Silver  he  fufpeded  or  f<»ught  in 
thefe  Ores,  they  Oiould  bedifTolvedm  Ni- 
trous Acid  as  in  N'o.  75. 

381  Si.  The 


Jt   AKAtVSif   AKD   E8SAV.  COPPER  ORES,  j 

83.  The  Sulphur  is  indeed  moflly  deflroyed  in 
this  proccfs,  or  evaporated,  hence  it  would 
be  t«:lter  to  expcll  it  fiift  by  torrefadion,  as 
Klaproth  did  in  tTealing  the  Cornifli  Ore, 
and  then  apply  the  V  itrioHc  Acid  as  above. 

As  Copper  Ores  of  this  Species  are  very 
commnn  in  this  Counlry,  and  the  detcnnt- 
nation  of  the  cxai5t  proportion  they  contain 
of  great  importance,  I  (hall  flale  fome  other 
methodsof  determining  it,  which  have  been 

84.  employed  by  eminent  Melallurgifls.  ift. 
Bbakdt  remarks  that  fome  of  ihcfe  Ores 
abound  fo  much  in  Iron,  ihat  tliere  is  no 
way  of  difengaging  the  Copper,  bur  by 
fcorifj'ing  the  Iron,  aijd  it  often  hapi>eas  that 
the  proportion  of  Sulphur  they  contain  is 
infufficient  for  this  purpofe ;  in  this  cafe, 
after  roafting  the  Ore  m  the  ufual  way,  by 
which  much  of  the  Iron  is  fcorified,  ho 
again  mixes  the  torrefied  Ore  pulverized, 
with  more  Sulphur,  and  roafts  it  a  fccotxl 
time,  in  a  heat  not  lufhcient  to  burn  otTihc 
Sulphur,  which  he  encrcafes  afterwards  until 
it  ceafes  to  fmell  Sulphureous  ;  he  then  treats 
it  with  Nitrous  Acid,  which  takes  the  Cop- 
per and  very  little  of  the  fulphuratcd  Iron, 
moft  of  which  may  be  ieparaied  by  Iwiling 
the  folution,  or  by  Volalkali  added  (oexccfs, 
which  will  retain  the.Copiwr,  but  precipitate 
the  Iron.  In  the  firft  cafe  the  Copper  may 
be  precipitated  by  a  plate  of  Iron  or  Soda, 
and  in  the  lecond,  by  dtHiiling  off  the  Al- 
kali.* 

*  The  Copper  Cewutd  from  Nitroiu  Acid  by  troa,  Im 
rcver  perfcdly  ftce  nam  Calx  of  Irun,  acd  hence  ficrgip 
efu  [He  Vitriulic  Atii.    and  For|l/Cfl  Tt-ciiffaUti  the  Cup| 
ia  Vitriolic  AciJ,   at  will  picftndy  be  (ter. 


{ 
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a.  He  alfo  extrafled  Copper  from  the  tor- 
refied Ore,  by  treating  it  with  mild  Vol- 
alkali,  (which  he  found  to  aft  quicker  th.ui 
the  Cauflic,)  firft  without  heat,  and  cHcr 
thus  obraining  as  much  as  pofiible,  then  by 
a  digcfting  he:  t  gradually  increaied  and  con- 
tinued many  da^s.  This  method  he  found 
very  fuccels'ul  and  to  yield  pure  Cop|,er, 
the  Alkali  he  leparated  by  diftillation. 
86.  3.  It  Zinc  be  iufpcded  in  thele  trcs 
(which  I  believe  is  fcldom  or  fcarce  ever  con- 
tained in  them,  tUo'  its  Ore  may  be  v  ix-^^d 
with  the  genuine  Copper  Ore,)  it  may  be 
difcovered  by  diirolv  ing  the  Ore  gently  roall- 
ed,  in  Nitn  us  Acid,  and  preci pit;. ting,  firfl: 
the  Copper  by  Iron,  and  then  tht  Iron  by 
boiling  ihe  folurion  until  it  is  precipitatetl ; 
Ihe  filtered  folution  then  treated  w.th  Soiia 
will  difmifs  the  Zinc  in  the  form  of  a  while 
Calx,  which  Caullic  Vclalkali  will  tak^ 
up. 

In  the  dry  way  ue  may  remark  that  the 
BLACKER  thefc  Ores  are  after  tortcfaftion, 
the  richer  they  are  in  Copper,  and  the  red- 
der they  are  the  more  the  .  abound  in  [ron  ; 
if  YELLOWISH  ihcy  contain  a  mixture  of 
Blende. 

Palling  over  die  tedious  methods  of  Cra- 
MfR  and  Oellert,  I  Ihall  ft;!tc  that  cf 
EsciiAQiJART  (or  perhaps  more  properly .t 
Gerhard)  v  hich  1  have  tried  and  found  to 
yield  Malleable  Copper  at  the  firft  eiTay. 

Willi  one  part  uf  the  Oic,  mix  four  cf 
dry  Nitre,  and  pnjefl  the  m-xiuic  [;radui!:y 
into  a  red  hot  crucrbic  in  a  wind  furn.cc, 
waiting  alter  each  p.ojcdion  until  the  deton- 
ation is  over;    this  being  nalfcd,    the  mis- 
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nire  will  harden,   increal'e  the  heat  untU  it  bf 
ready  to  melt :    tlien  projcft  fucceflivcly  t 
mixture  of  Tartar  amounting  to  the  weight  ' 
of  the  Ore,    with  an  equal  weight  of  Com- 
mon Salt  and  J  of  pulverized  Charcoal  i  uftcr 
the  whole  is  projeAed  add  four  times  the 
ucight  of  the  Ore  of  pounded  Glais,  cover  I 
the  crucible  and  heat  it  ftrongly  for   half! 
or  I  of  an  hour;    take  it  up,   break  it,  and  f 
a  button  of  Copper  will  be  found.* 
89.  Mr.  Gerhard  gave  a  proccl's  very  Cmilar  1 
to  this,  but  he  requires  the  Ore  to  be  road-  f 
ed,    then  mixed  with  three  times  its  weight  ] 
of  Nitre,    and    after  detonation  adds  uiU 
more,  if  it  ftiU  detonates  ;   then  takes  it  up, 
diflblves  the  ialine  part  in  Water,    feparatcs 
the  reliduum  by  filtration,  dries  it  and  roafts 
in  a  (trong  heat  for  half  an  hour,  then  mixes  . 
it  with  GLafs,  Borax  and  Pilch,  and  fa  melts  I 
it.     zBevtr.  ^^. 


SECOND  FAMILY. 
PiTRPLF.  CoPFRR  Ore. 


90.  As  this  fecms  to  be  ridicr  in  Copper  and  J 
pnorer  in  Iron  than  the  former,  it  confe-  I 
qucntiy  requires  Icfs  Niirc  when  treated  in  ] 
the  dry  way. 

■  3  Holvet.  MajM 
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THIRD  FAMILY. 
BlACK  Copper  Ore. 


ji.  Its  contents  not  having  been  jet  accurately 
found,  it  (hould  firft  beanalyfcJ  in  tUc  muift 
way,  before  the  proper  proportion  of  Nitre 
can  be  luttled  ;  in  the  mean  time  it  may  be 
treated  as  the  nextFarailj*. 


FOURTH  FAMILY. 
ViTREOcs  Copper  Ore. 


[  ^t.  Klaproth  tound  haif  an  ounce  of  an  Ore 
of  this  fort  to  lofe  about  1 4  grains  by  talci- 
nation  i  he  then  mixed  it  with  its  own  weight 
of  calcined  Borax,  half  of  pounded  Glafs 
and  a  quarter  ot  Rofm,  placed  the  mix- 
ture in  a  crucible  lined  with  Charcoal,  and 
covering  the  whole  v.  ith  Common  Salt, 
g,iv«  it  a  ftrong  heat  for  halt  an  liour ;  yet 
he  obtained  of  Malleable  Copper,  only  71 
grains  that  is  20,6  per  cent,  whereas  in  the 
moift  way,  by  the  method  No.  83  he  reco- 
vered 56  per  cent.  It  may  be  treated  alfo 
with  14  times  its  weight  of  Nitre  as  in 
No.  88. 

FIFTH 
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FIFTH  FAMILY. 


Grey  Copper  Ore. 

01.  This  befides  Copper,   contains  ReguIIne  An- 
timony and  often  Lead,    Silver,    Iron  and 
Sul|)hur ;  its  Analyfis  may  be  attempted  with.  . 
Nitrous  Acid,    wliicli  by  repeated  additions,  t 
(ometmes  ftrong  and  fomctimes  weuk,    hot,  I 
or  Hoiiiiig.  as  long  as  it  takes  up  any  thing, 
will  mafler  the  Copper,    Silver  and  Lead  ; 
the  tw.)  laR  may  be  precipitated  b\  Common  i 
Sa!t,    the  Silver  intirely,  the  Lead  partially. 
To  obiain  the  whole  of  it,  the  filtered  folu* 
tion    (hould    be   ftrongly  concentrated  and 
tjeated  with  Common  Salt,    the  muriatcd 

94.  S'lver  and  Lead,  are  fcparated  by  Water,  the 
Copper  being  thus  iniutatcd,    is  precipiiable 
by  Soda  or  Iron      If  the  (bluiion  docs  not 
contain  much  of  it  Soda  is  preferable;  the  | 
precipitate    by  Soda,    wafhed    and    dried,  ] 
ihould  be  treated  with  Volalkali,  to  feparate  1 
ilie  Copper  from  the  Argill  and  Iron,  which  j 
may  be  involved  in  the  precipitate. 

95.  The  undiflblved  refiduum  may  now  be  treat-  I 

ed  with  Marine  Acid,  to  lake  up  the  Lead,  J 
that  may  Ilil!  remain  with  the  calcined  An-  I 
liinony,  and  both  treated  as  in  No,  49,  &c.  1 
5.6,  Sometimes  Tin  inllead  of  Reguline  Anti-  I 
mony  is  faid  to  be  contained  in  this  Ore;  I 
when  to,  it  is  known  not  only  by  its  co-  i 
lour,  but  by  the  infolubitity  of  its  Calx  in  I 
Aqua  Regia,  and  its  fixity  when  (Irewed  on  I 
bumiogl 


H        but 
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burning  Coals     It  can  be  reduced  in  tbc 
dry  wiy. 
97.  To   AnaJyfc  the  Ore  from  Kremkitz  in 
Hunoart,  and  therecalled  Weissgultig. 

IKlaproth  (who  calls  it  Graugultic) 
alTumed  300  graiosof  it  not  perfcftly  fepa- 
rated  from  the  Matrix,  and  when  minutely 
pulverized  digefted  them  in  1200  of  Nitrous 
Acicl,  and  the  refiduum  with  an  equni  dofe 
of  frelh  Acid,  this  refiduum  was  then  of  a 
yellowifli  grey  colour  and  weighed  1 88 
grains,  the  clear  green  folution  treated  with 
Comtnon  Salt,  depofited  its  Silvery  contents, 
which  reduced  by  Soda  weighed  31,5  grains. 
9S.  The  folution  being  then  cflayed  with  vitrio- 
latcd  Tartarin,  and  alfo  with  Vitriolic  Acid, 

Ibetraved  no  Lead;  But  being  fupcriaturated 
with  Cauftic  Volaikah,  it  dc|  ofited  a  loofe 
flocky  brownilh  red  precipit;ite,  which 
heated  to  rednefs,  became  brownifh  black, 
and  weighed  9J  gialns,  and  being  treated 
with  Marine  Acid  was  moflJy  diflblved, 
leaving  oniy  half  a  grnin  of  Sitcx  ;  this  laft 
folution,  by  Prufiian  Alkali  afforded  a  blue 
precipitate,  and  this  being  filtered  off,  Soda 
further  fcparatcd  1,5  grains  Argill ;  confe- 
qucntly  thefe  being  deduced,  the  Martial 
contents  ami  unted  to  7,25  grains. 

99.  The  fupei-laturated  Alkaline  Solution,  which 
li-id  now  an  azure  blue  colour,  being  treated 
with  a  piece  of  polithed  Iron,  gave  out  69 
grains  of  Copper. 

100.  The    18S    GRAINS  OF    the    yellowish 

CREV      REElDtlcM      ADOVE     MENTIONED, 

now  remained  to  be  examined.    For  this 

pumofc  be  digefted  it  in  a  boiling  heat, 

11.  3  C  with 
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with  fix  times  its  ueightof  Marine  i 
and  after  filtration  he  edulcorated  it,  firi 
with  more  Marine  Acid,    and  afierwaixls 
with  Spiiilof  Wine  ;  when  dried  it  weighed 
105,5  grains      The  filtered  folution  which 
was  liglit   yellow,    he  gently  palTed  off  by 
diftillation    of  the  greater  part ;    in  what 
remained,  a  few  Crjftals  of  Muriatcd  Sil- 
ver appeared,    which  afforded  '   grain 
Silver. 

101.  The    conLtntrated    foluiion    being 

whelmed  with  Miter,    depofited  a  white 
prccipita'c,  which  when  dried  in  a  mode- 
rate heat  weighed  97,25  grains,  and  oa- 
furilier  trial  appeared  to  be  a  Calx  of  An-j 
limony  equivalent  1075  grains  of  Regu- 
line  Antimony. 

I02-  What  the  Marine  Acid  left  undiflblvci 
namely    tlie    above    105,5  grains   bcir^ 
gently   Iientcd  and  inflamed,  80,25  grairt 
remained  unconfumed,  which  proved  to  be  ' 
tilicfoii-^.     The  cotifumed  part  was  there- 
fore  Sulphur,  amounting  to  25,2;  grains. 

103.  The  .Siliceous  refiduum  being  meltwiwitll' 

four  times  its  weight  of  black  flux,     * 
forded  about  J  of  a  grain  of  Silver. 
KLAPiOfH.  179. 

104.  Ifuppofethistobtf  the Orcon wbichMA* 
GRAF  operated  Mem.  Beblih  1779.7^ 
as  he  fays  it  was  rich,  very  hard,  contained 
Sulphur  and  Arfcnic  fas  it  was  always 
fuppofcd  10  do,  until  Klaproth  fhcwo' 
ihai  it  was  Aniiinony  and  not  Arfcnic  thr 
was  cofubiiwl  with  it,)  and  csTie  froi 
ihc  Mine  of  KrGneb  in  Saxoht,  whet 
ibis  Ore  is  alio  found,     a  Birom.  Joui 
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1790,  2040.  He  tells  us  it  loft  by  cal- 
cination, about  J  of  its  weight,  which 
agrees  very  well  with  Klaproth's  analy- 
fis  of  ihele  Ores. 

I105.  1m  the  DRV  WAY  and  in  the  experiment 
that  leemed  moft  produi5live,  he  formed 
a  flux  confifling  of  equal  parts  Magnefia, 
pounded  quartz,  clay,  fluor  fpar,  Heatites 
and  common  Challl;  he  alio  lined  his 
crucible  with  a  mixture  of  Clay,  and  the 
Coal  of  Tartar ;  (,0  grains  of  ihe  toire- 
fied  Ore,  6  of  the  flux,  one  of  common 
Chaik,  and  30  of  the  Coi!  of  Tartar, 
afforded  him  a  Ucgulus  of  Copper  nearly 
pure,  weighing  32  grains,  thus  the  crude 
Ore  afibrdcd  about  35,5  per  cent,  of  pure 
Copper. 

I  I06.  According  to  Eschaquart  this  Ore  may 
reduced  by  his  fiux  in  the  fame  manner  as 
the  Pyritous  Ore  No.  88. 

SPECIES    IV. 


MuRiATED  Copper. 

f  Th'iG  wag  analyfed  by  Berthollet,  in  the  fol- 
lowing mannt:r  : 

I  107.  I.  He  didillcd  too  grains  of  it  with  500 
of  Vitriolic  Acid  to  drynefs,  extracled  tlic 
dilTolved  pan  widi  water,  and  precipi- 
tating the  folution  by  a  pl.it::  ot  iron,  he 
obtained  56  grains  of  Copper,  the  refiduum 
amounting  to  13  grains  was  Siliceous  Sand 
3C  i  to8.  2. 
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108.  2.  Diftilling  500  grains  of  the  Ore,  hi 
found  tiiem  to  \ieU  63  (that  is  12,6  per 
cent.)  of  acidulated  water,  which  faturated 
3  grains  of  aerated  Alkah  *  this  Alkali 
precipitated  Silver  from  Nitrous  Acid, 
which  was  (bund  to  be  horn  Silver,  and 
therefore  was  the  Muriatic  But  as  the 
whole  of  the  Acid  wns  not  thus  expelled, 
to  Jeiermine  its  proporiion  moie  accu* 
ratety,  he  diflilleJ  200  giains  of  the  . 'n 
mlU  100  of  Vitriolic  Acid,  received  thi 
vapour  in  diftilled  water,  faturated  thi 
waier  with  Soda,  and  thus  obtained  48 
grains  of  Salt  ftrongly  dried. 

109.  3.  Thcfe  48  grins  diflblved  and  treated 
with  a  Ba^yiic  lb;ution,  afforded  25  gnins 
of  dried  Barolelenite,  which  according  to 
him  contain  3,5  of  the  ftrongcft  Vitriolic 
Acid;'  and  thcle  require  for  their  (atura- 
tion  2,5  of  pure  Soda.  Hence  he  infers 
that  48  grains  of  this  Salt  contained  6  of 
Glauber's  Sail,  {viz.  ,:;  of  Vitriolic  Acid| 
and  2.5  of  Soda,  confequenti\  there  re- 
mained 42  of  Common  Salt.  Now  42  of 
Common  Salt  contain  by  his  account  about 
2Z  Marine  Acid.  And  as  the  experiment 
was  made  on  200  grains  of  the  're.  j 
parts  of  it  mufl  contain   1 1  of  the  Acid 

no.  He  alfo  found  it  to  ccnlain  about  one  _ 
cent  of  fixed  air,  the   remainder  of  the, 
loft  be  attributes  to  Oxygen.    Mem.  Par. 
1786.474. 


I 


■a- 

n 

of  ^ 


■  Me  doei  not  mention  the  Sptciet  of  Alkili,  nor  tBe  prorl 
poruon  of  fixed  Jtir  conuined  ia  ll. 

f  Thi)    u  Bergmm't  catculatlooi  bui  it  cwUmlittai  i 
Or.  Il.acll,  WiLherms,  aad  Klsproih,  1(C.~ 
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Thefe  calculations  are  founded  on  Bbro- 
man's  dererminations  of  the  pioportion  of 
ingredients  in  Sails,  many  of  which  are 
now  known  to  be  exceedingly  imperfed. 
f  II.  In  the  dry  way,  Fourcrov  reduced 
ibis  Ore  by  a  mixture  of  fixed  Alkali  and 
Pitch  ;  taking  (probably)  balfof  its  weight 
of  the  firft,  and  ^  of  the  laft,  from  100 
grains  he  thus  obtained  46  of  Copper. 


SPECIES.  V. 

Arsekicated  Co?per  Ork. 

;  Arfenic  has  hitherto  beeri  difcovfired  in  this 
Ore,  only  by  the  blow -pipe,  the  Ore  being 
placed  on  Charcoal ;  when  the  Arfenic  was 
dilUpated,  the  Copper,  at  leaft  in  the  firft 
family,  was  found  pure. 

Ix  THE  MOIST  WAV,  tlic  Arfcnic  being 
fuppofed  to  be  in  an  Acid  flate,  the  whole 
fhould  be  diflblved  in  Vitriolic  Acid,  eva- 
porated todr\ncis,  and  then  waflied  with 
Spirit  of  Wine,  to  take  up  the  Arfenical 
Acid  fingly.  We  may  alio  try  to  fepa- 
rate  this  Acid  from  a  Nitrous  folulion  of 
the  Ore,  by  the  Nitrated  folutions  of  Lead 
or  Bifmuth  as  thefe  metals  are  precipitated 
from  the  Nitrous  by  Arfcnica!  Acid.  But 
thefe  experiments  have  not  been  as  yet 
made. 

In  the  DRV  WAV,  it  IhouJd  be  treated 
as  the  following. 


1 
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SPECIES,  vr. 

White  Copper  Ore. 

113.  This  (hould  be  eflayed  by  folution  in  ftrong 
Nitrous  Acid,  whith  will  lake  up  the  Cop- 
per and  leave  the  Aricnic  ;  the  fmall  part 
the  Acid  may  take  up,  wi!l  be  precipititcd 
bf  the  affufion  of  water.  The  precipilated 
Arfenic  may  be  taken  up  by  Aqua  Regia, 
or  a  large  quantity  of  boiling    water. 

In  the  dry  way,  it  ihould  firft  be 
torrefied  with  a  mixture  of  Charcoal,  and 
heated  to  whiienefs,  to  expel  the  Aifcnic 
or  its  Acid.  And  then  melted  wiib  its 
own  weight  of  Glafs  and  Pitch,  in  a  covered 
crucible. 

114.  Bituminous  Marlite,  tho' not  properly 

a  Copper  Ore,  but  rather  the  matrix  of  I 
fomc  Copper  Ores,  fometimcs  contains  a 
proportion  of  Copper  worth  exiraAing, 
and  this  extraftion  is  aftually  pnAiced 
in  (he  Territory  of  Mansfeld.  Mr.  Istn- 
MAK  gives  the  following  method  of  cttkj- 
ing  it. 

I.  Let  four  quintals  of  it  pulverized, 
be  heated  to  rednefe  to  confume  the  Sul- 
phur and  Bitumen  it  contains.  Let  ^  of 
the  torrefied  Ore  be  digefled  in  a  gentle 
heat  with  Volalltali  for  24  hours,  the 
f'eeper  the  blue  it  aflumcs  ilie  richer  it  is 
in  Copper 

115.  a.  The    cxiflcnce  of  Copper  being    thus 

afcertsuned,  let  the  remaining  half  be  mixed 
with  its  weight  of  black  flux,  tuice  it 
weight  of  Minium.  ,',  of  its    weight    o* 


i 
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Cliarcoal,  and  1,5  its  %veight  of  dtcrepl- 
latcd  common  Salt,  each  pulverized  apart  j 
let  the  whole  be  melied  lor  one  hour;  a 
Regulus  of  Lead  and  Copper  will  be  ob- 
tained. To  feparate  theie  let  the  regulus 
be  hammered  into  thin  plates  and  diflblved 
in  dilute  Nitrous  Acid,  and  the  Lead  pre- 
cipitated by  Vitriolic  Acid,  the  Copper 
may  then  be  (eparatcd  by  a  plaie  of  Iron. 
Note  i.  To  extraft  Copper  from  Sili- 
ceous Stones.  Bergman  mixes  the  pulve- 
rized Stone  with  a  Jmall  proportion  of 
Ruor,  and  ihen' adds  Vitriolic  Acid,  after 
fome  days,  be  diftills  the  whole  to  dr)'nefs. 
The  Fluor  Acid  opcnj  the  Silex  and  cxpofcs 
ihe  Copper  to  the  aflion  of  the  Vitriolic. 
.  Note  2.  Dodor  Fordyce  gives  the  fol- 
lowing procefs,  for  effaying  in  the  hquid 
way  ALL  Copper  Ores.  To  100  grains  of 
tlie  Ore,  finely  pulverized,  he  adds  half 
an  ounce  of  dilute  Nitrous  Acid,  com- 
monly fold  under  tlie  name  of  Aqua  For- 
tis,  and  half  an  ounce  of  Common  Spirit 
of  Salt;  this  mixture  he  digefts  in  a  gentle 
heal,  until  the  efiervefcence  (if  any)  be 
over,  and  then  in  that  of  ebullition  for  a 
quarter  of  an  hour.  A  folution  being  thus 
efTcdled,  he  pours  it  off  when  cold  and 
fettled,  and  digefts  the  refiduum  in  an  equal 
quantity  of  additional  compound  Acid  .is 
at  firft,  pours  it  tiff,  and  coniinues  the 
digcftions  with  frelli  quantities  of  Acid,  as 
long  as  it  receives  a  blue  or  green  colour. 
Thofc  re-uniled  folutions,  he  at  lift  pre- 
cipitates by  Salt  of  Tartar;  he  then  &Ud-, 
as  much  Vitriolic  Acid  as  will  diflblvc  the 
whole. 
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whole,*  or  oaly  leave  a  white  powder,  I 
which  miift  be  filtered  off.  From  the  fU-  | 
tered  foiution  he  precipitates  the  Copper, ! 
by  a  po)i(hed  or  bright  plate  of  Iron.  I 
PfaU.  Trauf.    1780.  30.  I 

119.  Note  3.  The  magnet    will  difcover  Iron  I 
in  Copper,    if  it  amounts  to  4  per  cent. 
Kin  MAN. 


SECTION    III. 

IRON  ORES. 

SPr^CIES  II. 

Calcii'ojim  Okzs. 

120.  According  lo  Bb  rgmak  all  thefe  Ores  yield 
to  Maiine  Acid,,    lome  however  (6  llowly 
that  the)'  require  particular  management, 
which  confifts  iji  firft  roafting  them  with 
Charcoal.    Thui.    Fuurcrov    found  the 
Mt^netic  Sand    of  Peru   nearlv  infoluble 
in  that  Acid,+  liut  after  heating  it  ftrongly  | 
for  two  hours  with  \  its  weight  of  Charcoal,  I 
and  nearl)  fufcd  it,  he  found  it  fo  far  de- 
oxvgcnatcd,    as  to  yield  not  only  to  (he  I 
Marine  but  even    to  dilute  Vitriolic  Acid.  J 
6  Ann.  Chy.  131. 

*  Vet  t  (vppoft  he  pouri  off  thcfolaUQt)  of  rcgracrMcdl 
Niire,  and  Moriatid  r»nj-i  n,  clfe  (he  VltrWic  ASdp'''' 
TctS  on  both,  and  difluib  tt>  :  (ubtc^oent  openooi 

t  hdoei  not  sppciv  boftcvir,   tb>t  1m  Kdnoed  U  ID  I 

po^4V  lu^ently  fubtilc. 
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Its  infolubility  however  did  not  in  this 
caie  proceed  immediately,  and  direftly 
from  its  proportion  of  oxygen,  for  fince 
ii  was  Magnetic  this  could  not  be  lb  conli- 
derable,  as  to  render  it,  thro'  that  caufe, 
infoluble.  But  its  oxygenation  rendered  il 
capable  of  the  ilriifteft  union  with  Sihceous 
Earth,  and  thro'  this  caufed  its  inlblubility ; 
privaiion  of  oxygen  loofened  this  union, 
and  rendered  the  Metallic  part  accefliblc 
to  Adds. 


SECOND  TRIBE. 

SECOND  FAMILY. 

We  have  already  feen  how  Klaprotk  J 
diflinguifhed  and  feparated  the  Maaganeu 
in  this  Ore,    but  there  are  various  other ^ 
inethodfl.* 

at  I.  I.  The  prefence  of  Manganefe   is    per^l 
ceived  by  treating  the  Ore  with  Borax   be-  j 
fore  the  blow-pipe,  for,  before  the  external  ^ 
flame   if  it   contains  Manganefe  it  red- 
dens,   hut  by  continued  fuiion  in  the  in- 
ternal blue  flame,  the  rednefs  difappcars^ 
but  returns  on  the  addition  of  a  p.irlic!c  of « 
Nitre.     It  is  alfo  difcovered  by  fufion  with  f 
Tartarin  as  already  mentioned  ;  and  alfo  by  i 
fufion  with  five  times  its  weight  of  Nitre,  ■( 
twice  repeated  if  neceflary,    for  Manga-i 
ncfe  will  leave  a  green  ftreak  on  the  cruel- 1 
ble ;    the  Marine  Acid  alfo  affumts  a  reC 

"    SmBjlOWN   H«MATITIt. 

i  Vol,  II.  3  D  iSngel 
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tinge  from  Iron   containing   Maoganefe, 
but  loon  turns  yellowifh. 

1.  2.  Its  prefencc   being  ihus  afcertaiued,  to 
fcparate  it,  let  the  iruii  be  rapidly  diflblvetl 
inftrong  j<itrous  Acid,  and  dried  byexpo- 
furc  tu  liie  Air,  let  the  Calx  be  then  treated 
with  dilute  Nitrous  Acid  and  Sugar;  io  a 
tew  hours  the  Mang.uiefe  will  be  diiUilved, 
and  may  be  precipitated  by  a  mild  fixed  Al- 
kali,   in  the  form  of  a  white  powder,     t 
Berg.    225.     However  this  fecond  folu- 
tion  is  not  perfciftly  free  from  Iron,  hence 
he  advift-s  the  while  Calx  thus  obuincd  to 
be  calcined  a   fecoiid    time,     and   again 
treated  with  dilute  Nitrous  Acid  and  Sug: 
it  will  then  take  up  lefs  of  the  Iron,   ai 
a  few  drops  of  Cauftic  Volalkali  will  pn 
cipiiate  the  fmall  proportion  it  nuy  " 
retain. 

;  3.  After  difibhing  the  MagneHated  Iron  in, 
any  Acid,  let  the  folution  be  precipitated] 
by  Prulfian  Alkali ;  both  Calces  may  then 
be  feparated,  a9  tlie  PruIfiaieJ  Mangaiiele 
is  foluble  in  Water,  but  the  Pruifiatcd, 
Iron  is  infoIuWe.    Ibid.   4f;3. 

}.-.  4.  The  Calces  of  both  Meuls  may  alfo 
feparated  hy  diftilled  Vinegar,  whl 
lakes  up  the  Calx  of  Mangancie  and  Icavi 
that  of  Iron,  if  the  Iron  be  fully  oxygi 
nated  and  not  too  long  left  in  it ;  but  ih 
Calx  of  Mangancfc  mull  be  the  »hii 
Calx  recently  precipitated,  elfe  it  wJII  n« 
unite  10  the  Acetous  Acid.  Hence  i* 
fduiion  of  Iron  in  Marine  Acid  Iboiitd 
precipitated  by  a  mild  Alkali,  when  tl 
effcd  is  defircd.  However  Mr.  Porcell 
Spaki 


I 


iz6. 
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Spanish  chymift  of  great  fagacily  fuggdls, 
an  impii>veiTiem  on  this  i^rutcis,  he  re- 
quires the  precipitate  in  which  Mangancfc 
ig  fufpedkd,  to  be  treated  with  difliiled 
Vinegar,  and  then  evaporated  nearly  10 
drjners,  then  \^ater  poured  apoo  it  will 
take  up  the  aceiatcd  Mang^tnerc  and  not 
the  Calx  of  Iron;  and  it  ilie  whole  be. 
not  extracled  by  thefirft  operation,  it  wilf  J 
by  a  Iccond,  33  Hoz.  44;. 
;.  5.  Thcfe  Calces  may  alfobe  feparated  by 
boiling  them  in  a  Lye  of  Caufiic  fixed 
Alkali,  vihich  will  i.ike  up  that  of  ih^ 
Mangaiicfe,  and  leave  that  of  hon. 
6.  Ei-nuYABT  feparates  tlicf*; Calces  by  fo- 
lutioii  in  Marine  Acid,  of  which  the  esccfs 
is  faturaicd  by  Soda,  and  ihcn  boiling  tlie 
folution.  Sec  post  No.  2:7,  &'c.  where 
fome  other  Meihtxls  are  alfo  j,!ven. 
In  the  dby  may.  Magnetic  Iron  Sron«' 
or  Ores,  and  the  family  in  qudl  loi.  Ihould, 
if  they  perchance  contain  Sulphur  ur 
Arfenic,  (which  is  fcldom  the  caft^  be  firft 
roafied,  otherwife  not,  lell  they  fliould 
abforb  oxygen.  Take  three  pans  of  the 
Ore,  two  of  Quicklime,  two  of  Fluor, 
half  of  well  dried  Cimrcoal,  and  four  of 
decrepitated  Commi'ii  Salt.  Let  each  be 
ground  fine  ap.irt,  and  then  well  inixeil ; 
place  them  in  a  crucible  lined  t  nf  an  Inch 
thick  with  a  mixture  of  three  paiTs  Clay, 
andoneof  Charcoal,  which  Ihould  alfo  be 
well  dried;  lute  a  cover  to  the  crucible, 
and  when  this  is  alfo  dry  commit  it  to  a 
forge,  within  3  or  4  inches  of  the  nozzle 
of  '\be  Bellows ;  give  a  gentle  heat  for 
^  of  an  hour,  and  the  flrongeft  for  an 
more. 

3D.'.  1 HIRD 


r 
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THIRD  FAMILY. 


1 

PATIC  ■ 


Compact  Brown  Iron  Stone,  or  Hepatic 
Iron  Ork. 

128.  Maquart  examined  a  fpccimen  of  this 
Orefrom  Siueria  which  he  found  perfeflly 
foluble  in  Marine  Acid,  with  the  afliftance 
of  a  moderate  heat ;  100  grains  of  it  con- 
tained about  6, J  of  Silcx,  it  was  infolublc 
in  Nitrous  Acid. 

In  THt    DRY  WAY,  it  may  be  treated 
as  in  No.   127. 

SIXTH  FAMILY. 

Bi.ACK  Iron  Stone, 

129.  It  may  be  treated  as  in  No.  121,  &c, 

THIRD  TRIBE. 

FIRST  FAMILY. 

Red  Hematites. 

ijc*  Gmelin  diflblved  this  Ore  by  repeated 
alternate  digeftion  in  Marine  and  Nitrous 
Acid,  and  finally  in  Aqua  R^ia  formed  of 
two  parts  Nitrous  and  one  oiMarine  Acid, 
the  metals  he  precipitated  by  Pruflian 
Alkali,  and  from  the  greenifh  colour  of 
the  precipitate,  and  its  iolubility  in  water 
infered  the  prefence  of  Manganefc.     By  a 
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fixed  Alkali  he  then  precipitated  ihe  Argill, 
which  he  diflblved  in  a  Cauftic  fixed  Alka- 
line Lye,  and  faiuraiing  this  with  Nitrous 

531.  Acid  obtained  Argill ;  the  Lye  dulyevapo' 
rated,  aiforded  Ntirc  aiidalfoflatCryftalSi^- 1 
which  tho'  they  did  not  diflurb  the  folutioii  h 
of  Viiriol  of  Iron,  yet  did  after  a  few  J 
hours,  that  of  Lime  in  Lime-water,  and"! 
thus  indicated  a  minute  quantity  of  PhoC"! 
phoric  Acid.  1 

■32;  "Vhe  refidiiura  which  the  Alkali  left  un-'J 

diiTolved,  he  next  examined  by  fix  times' J 

its  weiglit  of  fliong  Nitrous  Acid  heated 

to  ebullition  ;  it  elfervefced  flrongly,   and 

as  he  fufpefled  Manganefc  he  added  Gum 

Arabic,  it  became  fiery  red,  but  as  neither 

Vitriolic  Acid,  nor  Acciofdiated   Tartan [»■ 

diflurbed  it,  the  abfencc  both  of  Calca-J 

reous  and  Barytic  Eanh  was  evinced  ; 

Pruffian   Alkali   caafcd,  firfl    a  greenifh,1 

and  after  that  a  Hue  precipitate.    Still4 

(here  remained  a  few  grains,    whicli  the 

Nitrous  Acid  could  not  maftcr,  probably 

by    being   too    highly    Oxygenated,   for. 

havings  burned  Tallow  mcr  them,   they 

became  Magnetic. 

L.«,  By  fome  previous  efiays  he  found  the  OriM 

'  contained  neither  Sulphur  norArfenic,  not 
Zinc,  and  when  heated  in  a  retort,  nothing 
pafled,  but  it  rather  gained  than  loft 
weight,  and  became,  ibo'  not  black,  yet 
'  fomewhat  browner,  which  may  be  attri- 
buted to  the  Manganefe. 
t- .    JN  THE  PRT  WAT  ix  may  be  eflayed  as  in 
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I-OL-RTH  FAMILY. 

Red  Scalv  Iron  Oax. 

135.  WiBGLEB  analyfcd  this  Ore  by  digcft 

in  Marine  Acid  i  of  t6o  grains  60  were 
diflblvcd  and  precipitated  by  Cauftic  Vol- 
alkali ;  and  bcfame  Magnetic  by  luving 
burnt  Tallow  over  them  ;  the  refiduum 
was  of  a  Ihining  Coal  black  colour,  deto- 
nated with  Nitre,  and  left  only  a  few  grains 
of  Sand. 


A     GENERAL    MetHOD     OF     AnaLVSING     TRB 

Two  FIRST  Species. 

136.  I.  The  proportion  of  Oxygen  tnav  be  in- 

fered  in  molt  cal<;s  from  their  folubihiy  or 
infolubility  in  Acids,  their  relation  to  the 
Magnet,  the  manner  they  arc  affeclid  by 
tjalcination,  the  colour  they  impart  .lo 
Borax  when  fufcd  in  it,  the  Air  they  af- 
ford, or  refule,.  when  treated  icith  the  Vi- 
triolic or  Nitrous  Acids. 

137.  1.  If  they  are  difficultly  folublc  even  in 
Marine  Acid,  lUcy  fliould  be  well  pulve- 
rized, mixed  with  „  of  their  ^eigblof  pure 
well  dried  and  hot  Charcoal,  and  fubtuillcd 
to  the  greatcft  heat  of  a  for^e  for  one  hpor; 
ihus  they  will  be  in  great  niralura  deoxy- 
gcnaced,  and  rendered  folublc  in  dilute 
Vitriolic,  or  at  leaft  in  the  Marine  Acid, 
10  which  if  they  contain  much  Manganefe 
thev  impart  at  firft  a  red,  ind  aitciuards 
»  greenilh  jcUow  colour. 

"23   I 
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138.  3.  The  folution  being  tffciflcd,  Uic  Ccmly 
matter  they  may  have  taken  up,  will  ior 
the  moft  part  •  remain  undifiblved  in  the 
form  of  black  powder,  wliith  may  be  fc- 
parated  by  filtration,  wafhed  dried,  wciglic^l 
and  proved  by  projeclinn  on  red  hot  Nitie. 

139.  4.  Tlic  Iblution  (hould  be  diluted  with  10 
or  12  times  its  quantity  of  pure  and  warm 
water,  out  of  which  its  air  had  hcen  boiled, 
and  prclervcd  in  a  well  ftoppcd  glafs  veffcl 
for  6  or  8  days  ;  the  Sideritie  Calx,  if  any 
be  in  the  Ore,  will  within  that  time,  be 
piecipitated,  and  fhould  he   filtered  of. 

140.  5.    An  ALIQl'OT   PART  OF  THF.  SOLUTION, 

may  then  be  efiayed  for  Baryiie  Earth, 
by  a  Iblution  of  Glauber's  SaJt,  and  for 
Calcareous  Earth,  by  I'aiuratcd  fixed  Al- 
kali ;  if  they  arc  found,  that  par  tof  the  fo- 
lution  Ihould  be  treated,  i.  with  Caultic 
Volalkali,  to  throw  off  every  oilier  lub- 
ftance,  and  afterwards  with  Soda,  to  pre- 
cipitate them  They  are  feparatcd  as 
(hewn  in  Vol.  i. 

141.  6.  The  remainder  of  the  folution  may 
then  be  treated  with  CiulUc  Vohilkali,  or 
if  the  Calcareous  and  Barytic  Eaitlis  be 
ablentwith  mild  Soda.  Thus  the  Calces 
of  Iron,  Manganefe  and  Zinc  if  any.  and 
Argill  will  be  precipit.ited  ;  the  Cal::  of 
Zinc  will  be  taken  up  b^  digcfting  the 
whole  in  Caullic  Volalkali,  diltillcd  Vine- 
gar will  take  up  the  Mangancfe,  and  leave 
the  Argill  and  Calx  oi  Iron,  which  any 
(hen  be  leparated  as  fhewa  in  the  firft 
Vol. 

*  For  Ibcnir  m«y  be  takra  op  bj  iKe  IiiBunmilH  Air,    if 
asf  be  fniaui. 

14a. 
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14Z.  In  the  dry  way,  BERCMA^'^  recommend* 
the  following  as  the  bcft  flux  for  all  Iron 
Ores.  To  1 00  grains  or  parts  of  thcroaft- 
ed  Ore  take  two  of  black  Flux,  one  of 
Tartar,  one  Sal  Ammoniac,  one  Sandiver, 
half  of  Borax,  half  of  Glafs^  clean  Soot, 
i  Charcoal  dull,  coveting  the  whot«  with 
Common  Salt,  in  a  crucible  well  luted. 
TTais  he  found  beft,  not  only  for  the  Sili- 
ceous, Argillaceous  ai^l  Sparry,  but  cvtn 
for  the  Pyritous  Ores.  The  heat  of  a 
forgewEAKfoFj  minutes,  moderate  for 
10,  VIOLENT  for  2jor3o.  A  heat  con- 
tinued for  5  minutes  too  short  a  time, 
caufcs  a  difference  of  from  15  to  20  per 
cent. ;  if  for  5  minutes  too  long,  the 
difference  will  be  from  7  to  to  per  cent. 

"When  the  cITay  is  well  made  the  flag  is 
brown  and  ftiining  in  the  fra^fture,  if  black. 
it  was  faulty. 


SPECIES  IV. 

Blue  Martial  Earth. 

,  To  examine  this  Ore  Klaproth  1 
8  ounces  of  it  into  1 2  of  water,  in  which  I 
he  gradusllydropped  ■?  of  Vitriolic  Acid.  I 
It  then  cffcrvefced  ftrong'y  and  gave  a  I 
brown  folution,  which  being  filtered  and  I 
poured  into  a  large  quantity  of  water,  J 
became  turbid,  and  depofitcd  a  grey  Calx  i 
this  dried,  weighed  13  drachms,  and  being  I 

redUTolved  1 
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pediflblved  in  Vitriolic  Acid,  upd  orecipi- 
tftuJ  by  water,  became  p^f^  ..^erite. 
1  Chyta>  Ana.  1784.  396.    , 


SPECIES  IX. 

4.  This  Ore  may  perhaps  be  decomposed  in 
the  moift  way  by  Vitriolic  Aciti,  and  ilic 
Vitriol  thus  formed  heaied  fo  drynetsi 
j'ieltfa  the  Arfcnieal  Acid  to  Alcohol. 


SPECIES  X. 
Sparry  Iron  Ore. 

.  Let  the  proportion  of  fixed  Air,  be'afcCTi 
tained  by  pneumatic  difliUation.  Let  the 
reTiduum  be  diffolved  in  Marine  Acid, 
which  will  take  both  the  Metallic  and  Cal- 
careous pan.  Cauflic  Volalkah  will  pro  ' 
cipttate  the  Metallic,  and  leave  the  Calci- 
reouB,  ^rhtch  Soda  will  manjf/ft. 

The  Metallic  precipitaie  Ihould  then  be 
treaied  for  Man^anele,  af  mentioned  \o. 
121,  and  122,  &ic.  and  hertrafter  N'o.  358. 

,  BtRGMAninllbfcparatestheCals  by  ihrow- 

■   ing  the  calcinoi  and  pulverized  Ore  into 
diloie  Nitrous  Acid,  and  fhaking  it  f<.r  ^ 
^lout  i  of  an  hour,   as  it  lakee  up  ihe  • 
Cdx  firft,    before  it  touclies  the  Metal, 
and  then  pours  off  the  Acid, 

.  In  the  dry  way,   this  Ore  needs  no  Cal- 
cination,* .ind  according  to  Bergman  its 

•   I  Bcrgm.  196, 

3  E  Metallic 
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Metallic  contents    are    more    accuratcljr 
found  by  mdiiiig  ;   loo  parts  of  it  covered 
with  calcined  Borax  in  a  crucible  lined  with 
a  mixture  of  Charcoal  and  a  fmall  propor- 
tion of  Clay  about  hall  an  inch  thick  at 
the  bottom,   well  prcfied,   and  about 
the  fides,    to  which  a  cover  is  luted, 
heated  in  a  forge- 
148.  Ilsiman  treats  it  as  in  No.  127,    onljr 
Inving   out  the  Quicklime,    and  adding 
more  Fluor,  in  proportion  as  it  coniaiio 
more  Calcareous  Earth. 


NOTE. 


149.  RiNMAK  aflures  us  that  the  contents  of  aq 
Iron  Ore  containing  no  viCble  heterogenous 
matter,  may  be  had  very  nearly  by  divid- 
ing its  Specific  Gravity  ftated  in  integral 
numbers  by  to.  Thus  an  Ore  whofc  Spe- 
cific Gravity  was  3,8'y3  gave  ^Jj*  am  48,6, 
and  in  reality  contained  ^o  per  cent,  of 
Iron.  The  error  was  only  1,5  per  oeat. 
However  this  holds  only  widi  rcfpcft  to 
Ores  whofe  Specific  Gravity  exceed,  3,6, 
when  lefs  150  Ihould  be  the  diviKM-t 
The  error  will  ftill  be  i,;  or  2  per  cent. 

In  Sweden,  OreR  that  contain  jo  per 
cent,  are  reckoned  rich,  thofe  that  oontaia  j 
Icfs  than  30  are  not  worth  die  expence.  \ 
ScujerrBR  $.  299.  e. 


5 
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SECTION    IV. 
TIN     ORES. 

SPECIES  11. 

Tin  Stone. 

No  effedual  method  of  analyfing  this  Ore 
in  the  moiA  way  has  as  yet  been  difcover- 
cd;  that  propofed  by  Bergman  has 
been  unfuccelshilly  trial  both  by  Gmelim 
and  Klaproth.* 

In  the  dry  WAV,  it  may  be  eflayed  when 
pulverized,  with  double  its  weight  of  a  Hux 
formed  of  equal  parts  Pitch  and  Borax,  or 
Roftn  and  Borax  in  a  covered  crucible  lined 
with  Charcoal,  placed  in  a  forge,  and 
flron^ly  heated  for  a  quarter  of  an  hour. 
Klap&oth  reduced  the  fecond  &nuly  of 
this  fpedes,  by  a  mixture  of  its  own  weight 
of  Rolin  Hngly  wiUiout  any  Borax,  i 
Bexl.  Beob.  168. 

SPECIES  III. 

Klaproth  having  afcertained  the  prefcnce 
of  Sulphur  in  this  Ore,  by  diftilling  it  in 
a  glais  retort  heated  to  rcdnefs,  during 
which  treatment  a  few  d-ops  of  water 
pafled,  which  contained  Sulphureous  Acid, 
and  a  flight  fublimate  appeared,  which 
rhrown  on  a  red  hot  roal  inflamed  with 
a  Sulphureous  fmell,  and  a  Hight  mixture 
of  the  Arfenical ;  rwflcd  iio  grains  of 
it  until  it  ceafed  to  ImelJ,  and  yet  then 
3  £  z  weighed 


sQqriD.  Aim.  t7S6.  116.     I  Bcrl.  BcoUebt.  161;. 
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weighed  140  grains  ;  ihefc  mixed  with  anJ 
equiil  part  of  Calcined  Borax,  ^of  whitei 
Glafs,  andiof  Riifin,  covering  the  whole! 
with  Common  Salt,  gave  a  brittle  Regulus,j 
of  only  10  grains  weight. 

H3.  Hence  he  treated  240  grains  of  the  pul- 
verized Ore  with  eight  times  its  weight  of 
Aqua  Rcgia  fonnrdof  2  parts  Marine  ami 
I  of  Nitrous  Acid.  In  24.  hours  moft  of 
the  meiatlic  part  was  diflblvcd,  and  ihtf 
Sulp!iur  floated  on  the  furface.     After 

*  digtflion   for  two   hours  in  a  find  heal  / 

'*•  he  diluted -and  filtered  the  fodilion  ;  z| 
grains  of  ^aiid  remained  UndHTofvcd,  ihel 
Sulphur  amounted  10  75  gfftins,  «ndb«[^j 
hurtled  left  17  of  a  black  refidoum.  I 

134.  The  tillered  folution  treated  with  Tartarin,  I 
give  at  (irft  a  white  arid  aftciTviirds  a  1 
tRr.EN  prectjntatc.  When  this  lafl  began  I 
TO  appeir  he  ceafed  addinf*  the  Alkali,  I 
ct)1!e(flcd,  cdulcorrtied  and  dritfd  the  I 
WHITE  precipitate,  re-dinirfvedii  inWaritw  I 
Atid,  and  inferted  into  its  folution  al 
cylinder  of  ;^inc,  on  which  tlit  Calx  of  I 
Tin  de;iofited,  and  rc-aHumcd  its  MciallicI 
['"rm,  but  was  mixed  with  Copper;  fori 
which  rcafon  he  diiTolvcd  it  anew  in  I 
Marine  Add,  which  loote  op  ih*  Tit*  I 
fingfy,  and  left  t!«:  Coj>per;  the  Tiu  hci 
again  Jirecipitatrd  by  Ziix:,  and  thus  ob«l 
tained  +5  grain-s,  which  being  covered] 
Witfi  Oiarcofil  h-  reducH  by  ftifion.  I 
He  imw  renirntrd  t"  ■'  '  ''  hiiion,  I 

cm  which  he  hid  i  when  I 

frith  Tartarin  it  b  .  cntEd I 

pitctf^tate,  and  f:i(ui.uvi  n  "irii  iana-. 
Tin  ;  flie  green  precipitate  eduJeorawd  a 

dricdj 
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dried*  and  alln  the  17  grains  lefl  after 
the  coaibudion  of  the  Sulphur,  and 
Copper  refufcd  by  the  Marine  Acid  iit 
the  iail  operation  he  treated  ^;c"^cl!icr 
wlih  Nitrous  Acid,  and  digditrd  tlicm  in  , 
aflronghcat;  fcparated  the  undiUblved  | 
rchduum  by  filtration,  and  precipitated 
1  he  Copper  fioin  its  folutionbya  poiiiliL-d 
bar  of  Iron  ;  it  amounted  to  53  graJnsl 
The  undiflblved  reliduum  on  tlie  fiher, 
■  which  was  whitish  orey  he  heated  to 
-rednefswith  ahttlcWax;  3  grains  only 
■  were  attracted  by  <he  Magnet,  and  20  ap- 
peared (o  be  mere  Calx  erf'  Tin  =t  1 6  of 
NfetalHc  Tin. 

However,  as  by  this  method,  heobtained 
only  lyo  grains  vt  the  dirlerent  fub- 
ftances,  from  240  of  die  Ore,  and  60 
remained  to  be  accounted  for,  he  judfl;ed 
it  defeiflive  and  began  ibi;  Analyfis  once 
more  with  1 20  graitis  of  the  Ore,  arid 
fix  times  its  weight  of  the  Aqua  Regia  ; 
he  now  obtaipcd  43  grains  ot  Sulphur, 
which  after  centlf.  combuftion  left  a 
refiduum  of  13  grains,  of  which  8 
were  diflbived  by  Aqua  Rcgia  and  aJded 
to  the  firft  foluiion  ;  this  foluiion  filtered 
left  5  grains,  which  burned  with  W.ix  as 
before,  afforded  about  two  grains  of 
Iron. 

He  then  precipitated  die  folution  by  Tar- 
tarin,  edulcoraicd  atid  dried  the  precipi- 
tate, and  re-diffolved  it  in  2  parts  Marine 
Acid  diluted  with  Water  (inflead  of  Ni- 
trous Acid  which  he  had  employed  before.) 
Into  this  folution  he  drtt  put  a  cylinder  of 
Tin,  weighing  217  grains  on  which  43 
grains 
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grains  of  Copper  were  depofked;  itftl 
parity  was  cxambed  by  digdtif^  it  in  a  f 
ftrong  heat  wiih  N  itrous  Acid  Tlius  one  1 
giain  of  Calx  of  Tin  was  dctciJed  in  it,  ( 
which  made  iis  weight  at  firft  44.  grains.      | 

iGo.  The  Tin  cjUuder  now  weighed  only  iz8  I 
grains,  conftx]uentIy  89  rcoxuned  in  the  ] 
loluiioi). 

161.  To  precipitate  the  Tin,  he  immcrfcd  in 
thefoluiion  acylinderof  Zinc,  and  thus 
obtained  130  grains  of  Tin  in  its  Metal- 
lic State;  thefe  he  melted  with  a  little 
Tallow,    covering  them  with   powdered 

^'  Charcoal;    walhing  the  Charcoal  after- 

wards, he  found  one  grain  of  Iron,  which 
bringsdown  the  Tin  to  tag  grains:  from 
whid]  dedu(fling  the  89  grains  employed 
in  precipitating  the  Copper,  only  40 
grains  remain  (o  be  attributed  to  the  Ore,  1 
and  one  of  Calx  of  Tin.     No.  1J9. 

iCz.  In  this  Analyfis  only  one  grain  was  loft. 
In  the  darker  Ores  he  found  by  treatine  I 
(hem  as  in  Ko.  155,  a  few  grains  01 1 
Iron,  which  after  a  (harp  digcrtion  of  I 
the  cupreous  precipitate  in  Nitrous  Acid,  ' 
remained  undiflbived. 

163.  To  oBTAtN  tvK%  TiK,  in  the  larger 
works  the  only  way  is  to  extratft  it  from 
the  pureft  Ores.  But  in  small  QjpAHTt- 
_  Till,    let  the  Tin  he   rapidly  diflolvcd 

and  with  heat,  in  (trong  Nitrous  Add. 
Thus  fome  of  the  Metals  it  may  contain, 
will  be  held  in  folutiun,  and  others  cal- 
cined, but  Marine  Acid  or  Aqua  Regia 
will  on  digcflion  take  up  thefe  calces, 
and  after  fuu^cient  edulcoraiioo  leave  tliat 
of  I 
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of  Tin,    which  may  afterwards  be  re- 
duced in  the  DRT  WAT,  as  in  No.  ifi. 

164.  To  DISCOVER  Aksbnic  IN  Tim,  di0btve 
in  Aqua  Kegia,  tormed  uf  Nitrous  Add 
of  the  Specific  Gravity  1,316  and  Sal 
Ammoniac,  taking  4^0  parts  of  the  for- 
mer to  36  of  the  latter.  The  ArCenic 
will  renuin  in  the  form  of  a  black  pow- 
der. Bayen  4-8.  eg.  ,|((  pan  of  Arfe- 
nic  will  thus  be  dcteded,  and  Marine 
Acid  will  difcover  a  ftitl  (mailer  propor- 
tion Ibid.  76.  This  powder  projeifled 
on  burning  Coals  or  a  red  hot  Iron,  will 
evaporate  in  a  whitidi  tmoke  and  an  Ar- 
fenica!  fmell. 

165.  To  DISCOVER  CopptR  iM  Ti»,  let  the 
Tin  bediilulvcd  m  iNiirous  Acid,  and  the 
Calx  well  wafhed,  add  the  wafliings  to 
the  folution,  and  concentrate  them  by- 
evaporation.  If  Copper  be  contained  in 
it  the  liciuor  will  then  be  blue  and  on 
evaporating  to  drynefs,  Volalkali  will 
take  up  the  Copper.  Or  elfe  difTolve 
the  Copper  in  Aqua  Regia  without  heat, 
dip  a  piece  of  Tin  in  the  faturate  folu- 
tion, the  Copper  will  be  precipitated  up- 
on it.  If  the  Aqna  Regia,  or  Marine 
Acid  employed  he  very  dilute,  riie  Tin 
will  be  diflblved  and  tlie  Copper  left  at 
bottom  in  the  form  of  a  black  powder, 
which  Vohlk-ili  will  take  up.  Bayen. 
162.  163  . 

j66.      Englifh  Tin  often  contains  both  Copper 
*-  and  Arfenic,  to  difcover  the  proportion, ■ 

dilTolve  it  in  Mirine  Acid  heited  ;  if  im-l 
pure.  3  bl.ick  powder  will  be  dcpofited ',  * 
expofe  this  to  a  fufficieBi  lie«,  the  Arfe- 
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tiic  will  fuUimpsnd  Voklisjili  will  cake  up 
the  Copper. 

167.  To  DisoavBK  Iaad  IV  Tin,  dttTolvtit 
t  _  io  Nitrous  Acid,  ihc  1  in  will  b«  calcined 
'  and  the  Lcid  remain   in  folutioo,  from 

which  a  foluiion  of  Glauber's  Salt  u  ill  fe- 
parate  it-  Much  however  of  ihe  iead  majr 
alio  be  calcined,  but  Wator  or  diiute  Ni- 
trous Add  will  take  ii  up,  :in4  leave  the 
Calxof  Tin. 

168.  To  DISCOVER     AND   »RPARATB    SiLVER 

FROM  Ti**,  the  i\ilrou9,  or  even  Marine 
Acid  may  be  employed,  fo  that  no  more 
»f  [hehft  isufcdthan  will  barely  diflblvc 
the  Tin  ;  this  hft  is  even  preferable,  as 
the  Nitrous  always  retains  foavt  {m^\ 
portion  of  "^lin.    Baven.  199. 

iSg.  To  DISCOVER  B18MUTH  IK  Tiw,  dif- 
,  I  iblve  die  1  in  in  Aqua  Rci^ia,  and  preci- 
pitate ihe  Bifmuth  by  ri  plate  of  Tin.  If 
tiw!  Aqua  Regta  be  very  dilplc,  the  Bif- 
mutfi  will  remain  as  a  black  powder. 
Batrn.  169. 

170-  To  pucoVBB  Ibojj  in  Tim,  employ  the 
Magnet,  it  will  atlra^  Tin  thai  contains 
on!y  iHo  or  three  per  cent,  of  Irrm. 
Rtif MAK.  To  feparate  the  Iron,  diflolve 
the  Tin  in  Aqua  Kegij^,  and  add  a  folu- 
tion  of  pure  Vitriol  of  Copper)  the  Tin 
wiil  be  precipitated.  "ITie  Copper  and 
Iron  may  then  be  precipitated  by  Sod:i, 
and  the  Copper  extr.^cd  by  Vohlkali. 
the  Iron  will  rcniiin-  Or  diflblve  the 
Tin  ill  Nitrous  Acid,  and  digeft  the 
Calx  in  Marine  Acid,  which  will  take 
Dp  the  Calx  of  Iroi. 

1^1.  To  oiscovcR  ZiKc  jy  T»t,  diffoke  II 
in  Marine  Acid,  anil  prccipiutc  the  Til 
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bya  piece  of  Zinc,  whofe  weight  is  known. 
Or  diirolve  it  in  Niirous  AcJd,  the  Tin 
will  be  calcined  and  die  Zinc  remain  in 
folution. 

To  DtscovER  RegulineAhtimont  in 
Tin,  a  6late  of  Tin  or  even  of  Copper 
will  precipitate  the  Regulus  from  the  Ma- 
line  Acid. 

If  Tin  be  alloted  with  Silver, 
Keguline  Arsenic,  or  Lead,  we  ma^ 
perhaps  employ  Wenzel's  MuriaticoVi- 
irioiic  Menllruum  which  he  tells  us  will 
lake  up  Tin,  but  not  ihc  abovemeniioned 
Metals. 

In  thk  DKr  way,  numerous  trials  were 
made  a  few  years  ago,  to  fcparatc  Tin  from 
Copper  in  Bells,  m  order  to  obtain  the 
Copper  pure.  As  thefe  experiments 
throw 'great  light  on  Metallic  Eflays,  I 
Oiall  here  briefly  relate  the  rcfulis  of  the 
mort  imporiant  of  them- 

1.  Mr.  FouacRoY  ftaiL-s  thai  ihcfc 
alloys  contain  about  80  per  cent,  of  Cop- 
per,   never  more  ;  and  about  20  of  Tin. 

2.  That  by  mcrt:  expofurc  of  ihe  pul- 
verized alloy  under  a  muffle  10  a  red  heat 
until  it  has  increafed  in  weight  about  ft 
per  cent,  mod  of  the  Tin  is  fcorificd, 
and  by  raehing  it  in  thisflatc  in  a  flrom; 
heat,  about  70  per  cent,  of  Copper  may 
be  recovered. 

3.  That  by  fufion  of  the  alloy,  with 
about  14  per  cent-  of  Nitre,  about  66 
per  cent,  of  Copper  may  be  had.  By 
adding  Tariarin  to  the  Nitre  the  Copper 
melts  more  eafily,  and  in  elTays  in  the 
fmall.  Borax  (hould  alfo  be  added. 

OL.  11.  3  F  174 
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174.    4.  PELLETirR  mdts  the  Bell  Metal,  Oi 
projeifls  on  it  by  finall  portions    and  _ 
diftant  intervals,    pulverized  Manganel 
in  the  proportion  of  about  57  per  cenu 
agitating  the  mdted  mafs  from  time  tq 
time  as  the  iTi:itter  becomes  pulverulcnti 
Lartly  he    increafes  the  heat,  fo  as  1 
melt  the  whole,    and  thus  obtains   aboti! 
72   per  cent,  of  Copper  *    In  this  caSM 
the  pure  air  of  Manganefc  Oxygenates  c 
calcines  the  Tin. 

The  purity  of  Tin  may  be  infered  frort 
its  Specific  Gravity,  as  already  mention 

SECTION  V. 

LEAD  ORES. 

SPECIES  IL 

Calciform  Lead  Ores. 

"175.    Thcfc  ihould  be  diflblved  in  dilute  Kitrot 
Acid,  the  weight  before  and  after  folutiM 
will  indicate  the  quantity   of  fixed 
contained  in  it,  the  folution  boiled  willL 
depollt  the  Calces  of  Iron  or  AntimonyJ 
this  lad   indeed  is  feldom  found  in  it} 
Caufiic    Volallcali     will    precipitate    tbi 
Lead,  after  which  it  may  be  effiyed  f(j 
Calcareous  or  Bary  tic  Earths  by  Vitridifl 
Acid  or  Soda  ;  if  Areill  be  expe^Hed,  1 
iher  portion  of  the  folution  may  be  pre- 
cipitated with  Vitriolic  Acid  to  fcparata 
the  Lead  and  other  Earths,   after  whicq 
Cauflic  Volalkali  will  fcparaie  the  Argiffl 

'  9  Ann.  Cbym.  338.  Neirly  ibogt  ibe  fame  tine,  1 
injune  1791.  lanploycdtiid  not  uoruccnfiilly  alinuUrpi 
cebin  reJaciiig  x  very  fcrrggiitoiit  Copper  Ore. 
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Wkstrumb  annlvfcd  ifie  White  Lkad 
Spar  of  Bletpielo  i:i  the  upper 
Hartz,  as  lullows  :  He  diflblved  with- 
out the  afliftance  of  heat  j  jo  grains  of 
ihc  Ore  in  about  1000  of  lUlute  Kiiroua 
Acid,  half  a  grain  of  Calx  of  Iron  re- 
ni3inc:d  undiflblved. 

To  the  hltered  folution  he  gradually 
added  dilute  Vitriolic  Acid;  when  the. 
precipitation  ceafed*  and  a  few  drops  of 
ifie  concentrated  Acid  dilcovercd  none, 
he  tiltered  off  the  precipitate,  and  after 
edulcoralion  and  deiiccation  found  it  to 
weigh  559*5  grains.  To  the  foluiion 
concentrated  by  diflillation,  and  after  re- 
diffolving  tlie  depofit  of  Nitrated  Lead 
formed  in  it,  he  added  Vitriolic  Acid  and 
thus  oblaint^da  precipitate  which  wafhed 
and  dried  weighed  r  i  grains,  in  all  570,5 
grains. 

"Ihc  folution  thus  freed  from  Lead,  he 
farther  concentrated,  and  by  adding  Cauf- 
lic  Volalkali,  got  about  half  a  grain  of 
Iron,  aftjr  which  mild  Alkali  caufed  a 
precipitate,  which  heated  to  rednefs  weigh- 
ed two  grain?,  readily  diflblved  in  water, 
and  therefore  was  1  ime. 
He  then  evaporated  the  whole  to  drynefs, 
but  obtained  neither  Phofphoric  Acid,  nor 
any  other  matter. 

As  he  fufpetfled  however  that  the  Vitri- 
olic Acid,  might  with  the  Lead,  have 
alio  precipitated  fome  Calcareous  Earth, 
he  pulverized  the  precipitate  of  570 
grains,  wafhed  it  feveral  times  with  boil- 
ing water  ;  in  thefc  wafhings  neither  did 
Sulphurated  Volalkali  indicate  any  Lead, 
nor  Cauflic  Volalkali  any  Argill,  but 
3  F  1  mild 
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mild    Soda  difengaged   a   while    Eai 
which  atier  incandefcencc  weighed  2,^ 
grains,   and  was  mere  Lime. 

181.  Laftly,  the  Vitriol  of  Lead  treated  »■: 
black    fiiix    afforded    406   of    Mciallu 
Lead.     'I  he  lofs  was  only  1,5  grains. 

182.  In  the  DRV  WAV,  melting  it  with  2i_ 
limes  its    weight  of   black  flux,    Wtg" 
TRUMB  obtained  75  per  cent-  of  Le: 
Wiiereasin  the  moift  way,  he  oLiaint 
81    per    cent.     Melting  it  with  Chan 
;ind   Pot-Afh,  in  a  crucible  lined  with 
Clay    and  Charcf*a|,   he  obtained  only 
63,5  per  cent.     If  iJic  Ore  be  poor  it 
may  require  4  or  5  times  its  weight     * 
black  flux. 

183.  With  refpcft  to  the  yellow  ores  oi 

THE  SECOND    FAMILY,    MoNNET    found 

that  fuch  as  contain  the  Calces  of  Iron 
or  Antimony  are  moft  advantagcoufly 
treated  in  the  dry  way,  by  mixing 
them  with  Common  Galena,  or  Maitiu 
Pyrites.    Mem.  Turin.  1788.  369. 


SPECIES  III 

PlIOSrHOBATED  Leao  Ore. 

184.    Klaproth  .anal> fed  ihc  Green  Lead  Spa 
of  Zfchopau  alter   Be itr. man's  metb' 
Diflblving  two  ounces  of  it  in  14  of  dihitd 
Nitrous    Acid,   (one    part   of  the    Acia 
being  mixed   with  3  of  water)    by  lot 
continued  digeflion  i    14  grains  of  C 
of  Iron  remained  undtOoIved,  of  which, 
I  £  after  corabuftion  of  Wax  o\xr  th 
obeyed  tlie  ma^ocl. 
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The  fo'ution  farther  d'lluied,  was  treat- 
ed with  dilute  *  Vitriolic  Acid  as  long  as 
any  precipitation  appeared.  The  Vitriol 
of  Leid  walhed  and  dried,  weighed  534. 
grains.  As  he  now  I'uppofedall  the  Lead 
taken  up,  he  added  to  the  Ibiution  the 
water  that  had  walhed  the  Vitriol  of 
Lead  and  dillilled  the  whole  to  about 
3  hut  there  then  appeared  a  large  depofit 
of  Cr}dalized  Nitrated  Lead  winch  the 
Phofphoric  Acid  it  feeras  had  proiefted 
from  the  Vitriolic.  Thcfe  Crytlak  were 
diffolved  in  warm  water,  and  again  preci- 
pitated by  Vitriolic  Acid,  and  ihus  360 
grains  more  of  Vitriol  of  Lead  were  pro- 
cured- The  folution  however  from  which 
liicfc  were  procured  was  again  diftilled, 
and  a  new  depofit  of  Nitrated  Leaddif- 
covered  ;  which  ireatcd  as  before  afforded 
94  grains  of  Vitriol  of  Lead.  The  folu- 
tion was  then  evaporated  nearly  to  drj'nels, 
but  (hewed  no  depofit  j  therefore  the  heat 
was  continued  and  increafed,  until  all  traces 
of  Nitrous  or  Vitriolic  Acid  difappearcd, 
then  however  2  grains  of  Vitriol  of  Lead 
appeared,  to  get  rid  of  which,  the  con- 
centrated fluid  was  again  diluted  with 
water,  and  thcfe  two  grains  filtered  olf ; 
after  which  the  whole  was  evaporated  until 
it  ceafed  to  finoke,  and  was  of  the  thick- 
nefs  of  an  oil ;  it  then  became  fiini  oi.ive 
CREEN>  and  weighed  i8c  gmins.  The 
Vitriol  ot  Lead  weighed  990  grains  >  the 
quantity  of  concentrated  Vitriolic  Acid 
employed  in  forming  il,  amounted  to  300 


'  Oil  of  Vittiot  RiixeJ  cittt  3  paiu  « 


grains. 
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grains,  and  the  quantity  of  Lead  com 
ed  in  the  990  grainsof  the  Vitriol,  amoui 
ed  to  962  grains. 

The  180  grainsof  Infpiffated  Phofpl 
ric  Acid,  he  converted  into  Mictocofmii 
Salt,  by  diflb!ving  it  in  water  and  adding 
alternately  Mineral  and  Volalkali,  evapo- 
raiingandchryftaiizing  ;  he  thus  obtained 
280  grains  of  chryftalized  Microcofmic 
Salt.  The  firft  fboot  of  Cryftals  was 
pure  and  white,  but  the  liquor  afterwards 
became  greenifh,  and  when  diluted  and 
filtered,  left  10  grains  of  a  Slimy  earth, 
which  flowed  tliiik  with  a  Phofporic  glare 
on  Coal,  and  at  laft  melted  into  a  grccnifti 
vitreous  bead  The  filtered  liquor  t  eatcd 
with  Pruflian  Alkali  aflbrded  a  precipitate, 
which  heated  to  rcdnels,  and  after  coi 
buftion  of  grade  over  it,  afforded  1 
grains  of  Pvlagnctic  Calx  ot  Iron. 

187.  FuuRCRov  has  given  a  very  ingenious 
but  much  more  complicated  mode  of  ef- 
feding  this  analyfis  i  to  avoid  prolixity  I 
fliall  give  only  his  application  of  it  t< 
the  Oreof  Emrlenbach  in  Ai4ace. 

188.  I.  To  100  grains  of  the  pulverized  ■  1 
be  added  Marine  Acid  fl^hdy  dUuti 
and  heated  it  to  iiz**. 

189.  a.  The  folution  when  cold,  prefentedacii 
lar  Cryftals  of  Muriated  Lead  i  tbefe 
feparated  by  decantatioo ;  the  decanted  li< 
quor  he  evaporated  to  ^,  10  get  rid  of 
exccfs  of  Acid,  then  pouted  it  on 


tea 

act 

3U9       I 
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Cryftals,  and  added  a  fufficicncy  of  water 
to  rediffolve  them.* 

10.  3.  This  done,  he  added  as  much  Cauftic 
Volalkali  as  precipitated  the  whole  of  the 
Lead,  and  thus  laturated  not  only  ihc 
Marine  Acid  united  to  the  Lead,'  but 
alfo  the  free  Phofphoric  Acid  contained 
in  the  liquor  uhich  he  had  evapo- 
rated to  i-  No.  189, 

i!.  4.  'Ihe  Ciix  of  Lead  thus  precipitated, 
weighed  after  eduicoraiion  and  ddficcation 
81  grains,  this  heagaindiflblved  in  Marine 
Acid,  evaporated  the  folution  nearly  to 
drynefs,  and  treated  the  mafs  with  Spirit 
of  Wine,  and  :)fter  the  evaporation  of  the 
Spirit  of  Wine,  obtained  what  it  had 
talten  up,  nimely  Muriateo  Iron, 
which  he  reditToived  in  Water,  and  by  ad- 
dition of  PrulTiated  Lime  he  got4gr3in3 
of  PrulTian  Blue,  which  he  deemed  equi- 
valent to  one  grain  of  Metallic  Iron. 

2.  5.  There  remained  then  (fubftrafting  this 
grain  of  Iron)  ■o  grains  of  Calx  of  Lead, 
which  heeftimatc3at7i,li  grains  of  Mc- 
talhc  Lead. 

3,  6.  He  now  returned  to  th  ■  Phofpliorated 

Ammoniac  No.  190,  on  this  he  poured 
Lime  Water  as  lon^  as  any  precipitation 
appeared,  the  precipiwte  of  Phofpho- 
rated  Lime  thus  obtained,  weighed  37 
grains,  and  by  hfs  ertimation  contained 
about  ly  of  Phofphoric  Acid. 

•  The  decompoGtion  of  Pharphoralcd  Lc»(!  by  Marin« 
*^cid  il  fingtar,  as  Bergrnin  founJ  ihe  Phofphoric  Acid  10  cx- 
]3  the  Mariaikt  frain  Lc^iJ.     3  Bcr^m.  4;;. 

194' 
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jg^.  Laftly  he  warns  thofe  who  cbufe  to  repeat 
his  ex  peri  mcnts,  thai  tho'  the  Marine  Acid 
expells  the  Phofphoric  from  Lead  at  the 
heat  of  212  ,  as  in  No.  idH,  yet  in  a  i 
higher  heat  (as  243*=)  the  Marine  Acid  is 
■  expelled,  and  the  Lead  reaflumed  by  the 
Phofphoric.  2  Ann.  Chy.  ii5.  ' 

In  the  dry  way,   this  Ore  may  be 
reduced  by  thi;  black  Mux .  1 

195.  UiNDHEiM,  after  finding  that  this  Ore 
loft  ic,5,  per  Cent-  b>  ignition  for  ^  of  I 
an  hour,  treated  100  grains  of  it  which 
had  not  been  ignited,  with  Dilute  Nitrous 
Acid,  and  by  digeliion  obtained  a  green 
folution,  which  on  filtration  depofitcd  3,5 
grains  of  Silex  and  z  of  Calx  of  Iron. 

By  treating  the  folution  wlih  Vitriolic  1 
Acid,   and  fcafonably  concentrating  the  I 
liquor,    he  obtained  a  precipitate  of  Vi- 
triol of  Lead,  which  when  dried  weighed  j 
lof;  gr.iins and  afforded  by  reduction  with 
black  flux  64  of  Lead.  I 

The  liquor  from  which  tliis  Vitriol^ 
was  had.  being  evaporated  to  dryneC<:  I 
and  expofed  two  days  to  tlie  Air  aitraflcd  1 
moifture,  and  had  the  confidence  of  an  I 
Oil,  and  weighed  36  grains.  TTiis  hcl 
diluted,  and  faturated  with  mild  Volal"] 
kali,  which  produced  a  green  precipitate  I 
of  y  grains,  which  by  reduiflion  appear^f 
cd  to  be  Copper.  1 

The  liquor  faturated  with  Volalkali  he  I 
evaporaled  and  healed  to  rednefs,  thcj 
Volalkali  being  thus  expelled,  the  Phof-| 
phoric  Acid  remained  in  a  dry  ftate. 
Hcrl.  Beob.  178. 

SPECfE$ 
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SPECIES  IV. 

Arsenicated  Lead  Ore. 

ITiis  has  not  as  yet  been  aiialyfed,  per- 
liaps  it  may  be  foluble  in  dilute  Nitrous 
or  Muriatic  Acids,  if  To,  the  Lead  may 
be  prccipitattd  by  the  Vitriolic,  as  in  the 
former  caie. 


SPECIES  V. 

Arsenicated  and  Phospbosated 

Lead  Ore. 

^o  analyfe  this  Ore,    FoCRCftOY  diflblved 
100  grains  of  it  in  238  of  finoking  Ma- 
rine Acid  diluted  with  2H8  of  Water  in  a 
heal  of  234"-  Fahrenheit,    in  cooling 
it  depofited  Muriated  Lead  in  quadrangu- 
lar  prifms,    and   being  evaporated   ftill 
farther  depofited  more  Cryflals,  the  eva-  1 
poration  was  continued  until  by  the  add^*^ 
tion  of  a  few  drops  of  Vitriolic  Acid  no  1 
precipitate  appeared  * 
The  Muriated  Cryfials  coHe£ted  weighed 
100  grains  ;     and  having  re-diflblved  and 
precipitated  them  by  Volalkali,  he  found 
the  precipitate  to  weigh  50  grains,    and 

F*  Y«  Scbeele  found  ihc   Arr«iucal  Acl4  tO  precipiutc 
Lead  from  Ac  Mtriac-  (.  aS.  D. 


Vol.  n. 
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having  melted  it  on  Charcoal,  he  obtainei 
42  of  Metallic  Lead. 

199.  The  liquor  ds_'cantcd  from  thtffe  CryOal 

being  evai^or.-iiecl  t(i  dtynefs,  left  a  yell 
low  refiduum  of  the  weight  of  49  grainsJ 
from  which  Alcohol  exir^ii^lrd  6,  and  thg 
S{iirit,  being  evaporated,  ihcfe  were  d 
folved  in  Water  and  precipitated  by  Tap; 
tiria  and  afforded  4  i^rains  of  Calx  '  ' 
Iron. 

200.  The  43  grains  of  dry  matter  which  noi 

remain<,:d,  he  t'ound  to  be  ftroiigly  Acid, 
hence  he  re-dillb!vcd  it,  faturated  it  with 
VolalUali,  and  after  due  evaporation  ob- 
tained two  forts  of  Salt,  one  ciyflalizedj 
in  Rhomboids,  the  other  in  flat  fquart 
platen.  Thefe  expofcd  to  the  blow-pip 
on  Charcoal,  exhaled  a  white  fmoke  tlu 
had  the  fmcll  and  properties  of  the  Cain 
of  Arfenic ;  when  this  va[K>r  ccafed 
wliat  remained  melted  into  a  vitrrou 
tranfparent  globule  which  weighed  l^ 
j;rains,  dcliquefced,  and  was  fenfiMtf 
Acid.  Of  the  42  grains  therefore,  ; 
were  Arfenical  Acid,  and  14  l^hofphoi 
Acid.     2  Ann.  Chy.  32. 

201.  Some  lime  after,    however  he  dlfcoverec 

fome  errors  in  this  Analyfis.  I.  Hd 
thought  the  qatntiiy  of  Lead  (No.  19S.I 
flioiild  have  exceeded  4I  grains,  as  p 
of  it  ill  always  volatilized  by  fufion  1 
Charcoal,  part  fmks  into  the  Coal,  a 
part  is  volatilized  bv  the  Marine  Add 
2.  In  evaporating  tKe  liquor  No-  199J 
fie  thinks  part  of  the  Pliorjilioric  AciJ 
m))fl  htvc  evaporated  alfo,  as  this  Ada 
heJ4>s  is  not  lo  volatil,   as  is  cftrnmoiill 
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imagined,  part  alfo  mud  have  been  vo- 
latilized when  cxpofcdioibe  blow-pipe 
en  Charcoal,  hence  he  tliinks  the  pro- 
portion of  it  in  the  Ore  greater,  and  that 
of  the  Arfcnical  Acid  lower  thin  he  had  | 
dated,  2  Ann.  Chy.  210.  LTpon  the  I 
whole  it  appears  to  me  tliat  the  exiitence 
of  die  Arfcnical  Acid,  is  not  fufficientiy 
proved,  fo  n\fo  die  volatility  of  the 
Phofphoiic  Acid,  when  in  folution,  and 
not  oric;inaily  derived  from  ihe  Oxygena- 
tion ot"  Phofphorus,  is  far  from  being 
:.  proved:  dio'  when  heated  on  Charcoal, 
part  of  it  is  certainly  volatilized. 

SPECIES  VU. 

MOLYBDENATED    LeaD    Ore. 

Lead  in  this  Ore,  being  united  to  an  Acid, 
hitherto  very  indiftiniflly  known,  its  Ana- 
lyfis  feemcd  befet  with  difficulties,   which 
were  happily  vanquifhed  by  Klaproth, 
in  the  fimpleft  manner. 
Having  purified  ihe  Ore,  from  the  Calca- 
reous Matrix  and  Calx  of  Iron  adhering! 
to  it,    by  the  reiterated  affufion  of  very  * 
dilute  Nitrous  Acid,  from  which  the  Vi- 
triolic precipitated  it  as  a  Selenite,  and 
the  Marine  took  up  the  Calx  of  Iron,  th.n 
waflied  ofT",  he  wafhed  and  dried  the  Ore. 
and  meited  120  grains  uf  it,  with  120  of 
T^iriarin, 

The  melted  mafs  hediffblved  in  Water, 

and  famrnied  the  filtered  roluiion  with 

pure  MtroiH  Acid.    The  next  day  he  ob- 

3  G  2  fcrvcd 
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ferved  the  hott<.'m  of  ihe  glafe  vcflel 
thar  contained  it,  covcfLd  with  upright 
Cry()nls.  The  Lead  in  the  mean  itme 
remained  on  ihe  aitre, 

aoj.  Ihefe  Cryrtals appeared  in  tlic  form  of 
fmali  (hinin^  Rhombuidal  Kl.ike3,  had  a 
memilic  taOe,  melted  quicldy  before  th« 
bItw-pipeo;,Charco!l,  and  wcica* quick- 
ly abujibcil  by  it.  lo  Mitr-cofmic  iaif 
iriey  imparted  a  grafs  or  olive  gtetm  co 
bur,  in  proportion  to  its  qiwnltty.  Thcjr 
were  foluble  in  warm  water,  and  pvecir^i-" 
table  herefrnni,  with  a  brownish  r»ii' 
colour,  by  Pruifian  Alkali.  1  in  i  .i;ned 
into  this  fulution  with  a  tew  dr<  p?of  Ma-* 
rine  Acid,  was  linged  klim,  the  CryCalS 
alfo  diopped  into  a  folution  of  Tin,  ting- 
ed it  DfF^  pluf.  •  Hence  they  ccnfiflcd 
of  MoLYBDEMcos  ACID.  paMially  neutra* 
lized  «iir  Tartari"  ^ 

407.     On  inliicifling  wiiat  remained  on  tlie  filter, 
it  appea-ed  to  hiin  that  the  Ore  was  not 
wholly    detompolcd,    and   hence   he   re- 
peated tlifcxperimcnt,  melting  i  20  graiiaj 
of   ihe  Ore    with   600  ot   the   Tartarin,J 
and  diflblving  it  as  before,  he  iinpcrfeftlyl 
fatunred  the  filrered  folution  with  Mariiu 
Acid,    and   obt.iined  a  white  coagulottt 
prctip'itaie  which  cont.iined  bothMolyb 
dcnous  Acid  and  Calx  of  Lead  1  by  adJ 
ding  more   Marine    Acid,    tliis  laft    waa 
feparatcd  in  the  form  of  acicular  CryftalsJ 

soS.  He  then  fuper-faturatcd  the  rcmimdcrj 
with  Marine  Acid,  and  obtained  agaif 
a  thick  precipitate,  which  cdulcorster 
and  dried,  had  the  properties  of  Molyb 
denous  Acid  bcfoic  mentioned,  excep 
that,  until  a  (cw  drops  of  Marine  ActJ 
wcrl 
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w«re  added  it  was  not  perfcflly  folubk  in 
diftillcd  wnier. 

The  filtered  liquor  he  then  evaporated ; 
it  depofiied  ftili  mow  of  the  Molybdenous 
Calx,  in  the  form  of  a  fire  Yellow 
heavy  pow-dcr,  which,  coHe^ed  cdulco- 
mted  and  dmd  bctamc  of  a  Lemok 
Yellow. 

What  remained  on  the  fiiret  No.  207. 
was  white  Calx  of  LeA-<,  nvxcd  with 
Silex.  It  could  not  be  reduced  on 
OisrC0[il,  on  account  of  the  Silex,  but 
mehed  Into  a  yellow  glals.  Hence  he 
diflfolvcd  the  Calx  in  Nitnms  AciJ,  and 
precipitated  it  by  the  Vitriolic  into 
Vitnol  of  Lead.  P\  fmall  portion  of  the 
Siliceous  matter  was  origlnaUy  in  the 
Ore,  but  much  alfo  arolc,  from  the  cor- 
rofion  of  the  crucible  by  the  A!  ali. 


SPECIES  VIII. 

Mot-TBOBNous  Red  Lcac  Oat. 

BiNDiiEtM's  examination  of  rhia  Ore, 
contains  rathtr  a  RtcIs  if  cxpctiment*, 
then  a  connected  analytic  invcftigp.tion, 
and  both  liis  and  MAQUART'iare  tou 
prolix  to  be  here  inieried. 
However  as  MAcytAitr,  from  142  grains 
of  it,  cxiracled  4.6  Cubic  Inches  of 
pure  air,  by  pneumatic  diftillarion,  and 
as  BiNDHEtM  found  that  fix  pi-ts  of  the 
Ore  mixed  wiih  one  part  of  CharccLiI 
inflamed  with  a  cracklifig  noife,  the  ejf- 
lence  of  a  large  proportion  of  pure  air 
is  fu'lxiently  evinced. 


■!> 
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21  z.  Again  Bi ndhei m  having  melted 
drachms  of  the  <  Tc  with  la  ot  1 
fucceflively  added  in  fix  portions, 
tained  65  grains  of  1  yellowi(h  wli 
Calx,  which  being  diftiUed  over 
ounces  of  dilute  Nitrous  ,-cid,  left  a 
refiduum,  that  after  eduicoralion  weighed 
17  grains,  part  of  this  refiduum  being 
dilToTvcd  in  water,  precipitated  the  Ni- 
trous folutions  of  Stiver,  Mercury,  Lead 
and  Barytes,  and  this  laft  precipitate  was 
foluble  in  water  ;  part  being  melted  with 
Microcofmic  Salt,  tinged  it  green,  and 
a  piece  of  Tin  inferted,  with  a  few 
.  ■  drops  of  Marine  Acid  into  part  of  the 

■/  folmion  became  elue;  1  indureof  Galls 
precipitated ihcfolution  Brownish  Rbd^ 
and  a  part  of  the  17  grains  being  melicdj 
on  Charcoal  was  immediately  abforbcd», 
hence  the  exiftence  of  the  Molybdcnouj' 
Acid  in  the  Ore  is  fully  proved. 

Laftly  if  the  Ore  be  diffoived  in  Aqaa.\ 
Regia,  the  Lead  may  be  precipitated  oy 
the  Vitriolic  Acid.  The  other  ingredients 
appear  to  be  cafual. 

21«.      In   THE    DRY    WAY,   if  !00   paflS   of  ihc 

Ore  be  triturated  with  200  of  Tartarin, 
and  the  refiduum  after  wafliing  off 
Alkali  be  melted  wijh  3  times  its  weicbt: 
of  black  (lox,  50  parts  of  Lead  will  be; 
obtained.    4  Bkkl.  Beob.  297. 


le 
Is 

i 
I 


AlTAtVitS    AND    RSSAY.   I,EA&  ORKsV. -fl^ 

SPECIES.  IX. 
Mineralized  bv  Sit(,pno». 
FIRST  FAMILY. 
Galena. 

This  Ore  finely  pulverized,  flripped  of 
all  advcntiiious  foreign  matter  and 
weighed,  Bergman  propofes  to  ana- 
lyfe  cither  by  dilute  Kitrous  or  Marine 
Acid,  in  a  boiling  heat  until  all  the  Sul- 
phur be  feparaicd.  whofc  purity  when 
filtered  of,  wafhed  and  dried,  heexa- 
inines  by  CauOic  fixed  Alkali,  comhuf- 
lion  is  however  the  modi:  generally  ufed, 
as  the  Siliceous  matter  or  Calx  of  Iron 
U'ill  remain. 

Ttie  filtered  folution  he  precipitates  with 
aerated  Soda,  and  after  edulcoration, 
deficcation  and  weighing,  efiays  for  Silver 
by  Cauflic  V'olalkali ;  if  any  be  found, 
the  lofs  of  weight,  of  the  intire  precipi- 
tate will  indicate  the  weight  of  the  aerated 
Silver  ;  the  remainder  gives  that  of  the 
aerated  Lead.  The  quantity  of  Metal  in 
the  aerated  Calces,  will  be  feen  in  the 
annexed  Tables- 

If  Antimony  be  fufpetfted  in  the  Ore, 
it  may  be  calcined  by  concentratedNitrous 
Acid,  (or  may  be  precipitated  by  Water), 
if  CALCARB005  M.vTTER  exifts in  the 
Ore,  this  (hould  firft  be  extra<aed  by  Vi- 
negar from  the  pulverized  Ore. 

281. 


iriii« 
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at3.  If"  the  Toiution  be  performed  in  Mai 
Acid,  he  advil'es  ihc  excels  of  Acid  (o 
fit  ft  removed  by  faturation  wi;h  a  fixed 
Alkali,  mitil  a  precipitation  begins  lo  ap- 
pear, and  then  both  die  Lead  and  Silver 
to  be  precipitated  by  a  plate  tvf  Iron  pre- 
viouily  weighed,  and  laHly  the  Iron  to 
be  precipitated  by  Soda,  the  weight  of 
Metallic  Iron  in  the  precipitate  is  indi- 
cated by  the  tabic,  and  this  compared 
with  the  lofs  of  weight  ia  the  plaie,  wtU 
give  the  quantity  of  Iron  in  the  Ore- 
£[9.  If  Antimovi&i.  Calx,  be  in  the  fola- 
tioo.  it  will  be  precipitated  by  Water. 

Westromb    analylod  an  Ore  of  this, 
fari  in  a  limplc  manner. 
«20.     To  600  piiin.-^  of  the  Ore  fitteiy  pulve- 
rized, he  added  {i\  ouiicd  of  Water  atxi 
three  of  Nitrous  Acid  and  digeftcd  ihcm 
in   a  very   gentle  hcai.*    After  fcveral 
hours   he   obiiincd  a  yeiiow  dcpofit  of 
Sulphur,  weighing  after  edukoration,  &i 
93,5  grains,  this  burned  without  Icavii 
any  reilduum, 
211.     The  Nitrous  folution  he  now  evaporated  to 
fome  degree,   treated  it  widi  Marine  Acid 
added  to  excci^,  and  then  e\-8poraicd  it 
to  half  an  ounce,  collc<ftcd  the  Muriati 
Lead,  washed  it  with  Alcohol,  aod  wh< 
dry  found  it  to  weigh  6^*^  grains. 
122.     The    Alcohol    wafhings    he   alfo   gently 
evaporated  in  fome  mcnfure,    ana  then 
cflayed  for    Copper  or  Iron  with  Volal- 
kali,  but  none  tvas  ibund.   Soda  hi 

'  '*■'  la  i^ig  expnimDHC,  in  wkich  a  (oaeuihu  ymier 
wu  rmploval.  and  the  Acul  left  dilute,  the  Sulphat 
OxKcnftica,  and  6  grauii  of  Vitriol  of  Lead  '-       ■" 
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ever  precipitated  1,5  grains  of  mild  Cal- 
careous Earth. 

To  feparaiethe  Muriated  Silver,  if  any 
were,  he  digefted  ihc  Muriated  Lead  in 
Cauftjc  Volalkali.  The  Muriated  Lead 
thus  loft  3  grains  taken  up  by  the  Al- 
kali- The  Alkali  he  evaporated  to  dry- 
nefs;  and  boiled  the  rcfiduum  in  a  foluti- 
on  of  mild  Soda,  and  thus  obtained  |  of  a 
grain  of  aerated  Silver"^  grain  of  Sil- 
ver. 

Laftly  he  mixed  the  muri;Hi:iJ  Lead 
which  then  weighed  602  grains  with  black 
flux  well  packed  in  a  crucible  covering  it 
alfo  therewith,  and  fubjefling  it  to  a  mel- 
ting head,  obtained  498  grains  of  Lead. 

In  the  dry  way.  If  the  Ore  be  free 
from  i\ony  or  other  foreign  matter,  it  is 
beft  effaycd  by  mixing  and  melting  it 
with  I  of  its  weight  of  filings  of  Iron,  or 
fome  what  more  of  the  Iron  Scales  of  a 
Smith's  Forge. 

If  it  be  Icfs  pure,  it  fliould  previoufly  be 
gently  roafled,  and  then  100  parts  of  it 
mixed  with  200  of  black  flux,  25  of 
filings  of  Iron,  25  of  Sandiver,  and 
heated  at  firft  gendy  and  afterwards 
flrongly  in  a  Smith's  forge  for  20  mi- 
nutes. 

The  Iron  is  added  to  take  up  the  Sul- 
phur while  the  Alkali  aifts  on  the  ftony 
matter,  the  proportions  are  beft  regulatetl 
by  the  proportions  of  foreign  matters 
found  in  llie  Ore  by  analyfi';  in  the  moift 
wav. 


Vol..  n. 
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227.  If  the  Ore  contains  much  Iron  or  PyritCf 
ilieii  in  addition  10  the  black  flux  ^ 
of  Lime  and  4  of  Fluor  Ihould  be  uled* 
2z8.  To  know  whether  it  contains  Zinc  or 
Antimony,  it  fliould  firft  be  gently 
ronlied,  then  powdered  Charcoal  thro«'n 
on  it  whilein  fufion,  the  Zinc  and  Rcgu- 
line  Antimony  will  Tub! i me  in  the  form 
of  white  fmoke.  JH 

229.  Leid   is   fcparaled    from  Silver  bfl 

Cuppellation.  ^| 

From    Iron  by  bare  fufion,    as 
the  Iron  will  float  on  the  furface- 
From  Copper  by  the  addition  of 
Sulphur  which  Icorifies  the  Cop- 
per,   it  is  difcovered  by  treat- 
ing Muriated  Lead   with  Vol- 
aJkali. 
From  Tin  by  Iron  which  i 
to  the  Tin  and  leaves  the  J 
at  bottom. 
Fhom    Zinc  by   bare  fuGoa 
open  air,  dill  better  by  a  bid 
of  air. 


SECTION    VI. 

MERCURIAL,  ORES. 

SPECIES  1.  &  11. 

Native  Mercury   and  Amalcama. 


230.    To  examine   thcfe  Ores  Brboman 
commends    folution    in    Nitrous 
The  Gold  (if  any  be)  wUl  remain    _ 
toucbol,    bot  Silver    or   Bifmuth   (tl 
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lad  feldom  occurs)  will  be  co-dlfiblved. 
The  Bifmutli  may  be  dilcovered  and 
expelled  by  a  copious  afiiifion  of  water  ; 
the  Silver  and  alio  the  Me.cur',  in  great 
meafurc  will  be  precipitated  by  the  Iblu- 
lion  of  Common  Salt,  but  ^aier  will 
lake  up  ti-£  latter  and  leave  the  former. 
Mach  of  the  Muriated  Mercury  will 
alfo  remain  in  the  Nitious  fulution. 

Heyer  firft  leparatcs  the  Mercury  by 
diftillation  and  then  examines  the  refi- 
duum  by  Nitrous  Acid. 


SPECIES  in. 

Hepatic  Msrcdrial  Ore. 

The  Hepatic  Ore  has  not  as  yet  been 
analyfed,  Scopoi.i  Teems  to  have  found 
Sulphur  in  fome  Ipecimens  but  not  in 
others  ;  I'uch  fpecimcns  f,s  real!y  conliil 
of  Cinnab.ir,  blended  with  Calces  of  Iron 
or  Martial  C!a\s  (bould  be  deemed  a  par- 
ticular family  of  the  Cinnabarine  fpecies. 

Its  analylis  mav  be  attempted  either 
as  above,  or  as  Ihall  prcfently  be  menti- 
oned in  treating  of  Cinnabar. 


SPECIES  IV. 


1     ANH    MliRlATED     MeRCURIAL 

Ork. 

I  join  thcfe,  as  tbtfy   are   found  toge- 
ther, Mr.    Wolfe    who  firft  difcovercd 
this  fpecies,  determined  the  prefence  of 
3  H  2  the 
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the  Viiriolic  and  Marine  Acids  by  tri 
turafin;^  iSo  grains  of  tnc  Ore  with  i2< 
of  Tartarin,  and  as  mu>h  water  as  rcn 
dered  the  mixture  liquid  ;  then  dried  i1 
and  expelled  the  Mercury  by  heat.  Tbui 
he  obiained  both  Vitriolateand  Muriated 
Tartarin,  from  the  latter  he  expelled 
Marine  Acid  by  the  Vitriolic,  and  thi 
former,  in  a  fulution  of  Nitrated  Lima 
formed  a  felcnite. 
234.        Bergman  determine    the  quantity 

each  of  thefe  Mercurial  Salts  in  a  girea 
weight  of  the  Ore  by  triturating  and  di- 
gelling  the  Ore  in  Marine  Acid,  which 
expels  the  Vitriolic.  Then  diflblving  the 
whole  in  water,  he  fcparated  the  Vitri- 
olic by  Muriated  Ba)Tiies,  the  weight  of 
the  Barloienite  thus  formed  determine 
the  quantity  of  Vitriolic  Acid,  as  this 
does  that  of  the  Mercury  united  to  it, 
the  proportions  of  each  may  be  fecn  ia 
the  annexed  Tables.  Now  the  quantity 
of  Vitriolated  Mercury  being  fubftraftttl 
from  the  whole  gives  that  of  the  Muri< 
ated  Mercury. 


SPECIES  V. 
Native  Cinhabar. 

According  to  Be  ROM  A  K  this  Ore  nuy 
be  analylbl  by  Aqua  Rcgia  formed  of  3 
paits  Nitrous  and  i  Marine  Acid,  taketi 
in  8  times  the  weight  of  the  Ore  and  ia 
thche;3t  of  ebullition.  But  Hildf.rrakd 
has  (hewn  that  tho'  ilie  Ore  is  thus  dif- 
folved,  vet  the  Sulphur  is  nm  fcparated. 
To 
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To  effefl:   this  feparatbn    Aqua    Regia 
formed  of  3  part*  Marine  and  i  pan  of 
Nitrous  Acid  iliould  be  ukti.* 
^436.  In    the  dry  WAV,    Ores  are  uluaily 

eflayed  for  Mercury  by  dirtilling  them  m 
a  Itrimg  heat,  into  a  receiver  half  filled 
with  \Vatcr.  Cinnabar  is  de-compofed 
by  dirtilling  ir,  with  J  of  its  wdglu  of 
filings  of  Iron,  or  even  without  any,  if 
ihe  Matrix  be  Calcareous. 
1437.  The  adulteration  of  Mercury  may  be 
perceived  by  its  running  with  a  tail  on 
a  Table,  or  l^ill  better  by  evaporating  a 
quiintity  of  it,  on  an  Iron  Spoon,  or 
gently  dirtilling  it  from  a  Glafs  retort. 
It  is  commonly  adulterated  with  Lead, 
to  which  it  may  be  fo  well  united  by 
means  of  Bifmuih  as  to  pafs  thro'  Lea- 
ther, liifmuth  will  even  rife  with  it  ia 
dirtiliation.  1  generally  purify  it  by  Dr* 
Priestley's  mclhod,  viz-  By  aaitatioq 
with  \Va!er  111  a  ijUfirt  Glifs  PhiaJ,  of 
which  about  ^  is  luft  empty,  until  the 
Water  ceafes  to  be  fullied.  Thus  the 
bafe  Metals  and  femi-metals  are  calcined. 
From  Gold  or  Silver  it  can  be  purified 
only  by   diflitlation. 


•  Hildebrand  on  Mercury    S    -OS-  -00.     z  Chym.  Aiut. 
I79»-  '67- 
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ZINC  ORES. 


SECTION    vir. 
ZINC   ORES. 
SPECIES  I. 

[lN£RAUZED   BY    OXTCEN. 

FIRST  FAMILY. 

Loose   ano  Friasle. 

"238.        Attempi  ihcir  folution  in  dilute  Vitriolic  ' 
Acid,  what  remains  undilTolved  is  Silcx, 
or  Argtil.   or  other  Hony  Matter.       Fre- 
cipiutc  the  MetaUic  Subftanccs  by  a  piece 
of  Zinc  previouHy  weighed  and  hoiliiig 
the  folulion :    the  Zinc  by  Prullian   /\I- 
kali,   the  Argiii  by  Cauftic,   the  Calcare- 
ou    Earth  by  mild  Volalkali,    or  Soda,  i 
The  quantity  of  Air  may  be  difcovcTcdl 
by  tlie  difference  of  weight  before  and! 
after  folution.  I 

239.  Earthy  Ores  often  yield  tbcir  Zlnkyl 
contents  to  mild  Volalkali  by  fitnplev 
digcrtion. 


SECOND  FAMILY. 

Compact. 

This  bcfidcs  Argill  or  other  EarihJ 
often  coniainti  a  laige  proportion  of  Calid 
of  iron  .ind  romctirne;)  Lead,  which  reni 
ders  its  Analyfis  more  complex. 
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Let  the  whole  be  repeatedly  ixiiled  in 

Nitrous  Acid,  and  e\'aporated  to  dryneft, 

taking  each  lime  twice  the  weight  of  the 

Ore.    The  Calx  of  Iron  will  thus  be- 

,  iome  infuliible  or  nearly  (b.     Tlien  di- 

feit  the  whole  in  dilute  Nitrous  Acid  as 
)ng  as  any  thing  is  taken  up  by  it.  'I'he 
Calx  of  Iron,  Silcx  and  part  of  the  Ar- 
gil], will  remain  undillotved. 

The  folmion  Ihoulil  be  then  treited 
with  Caullic  Volalkali,  which  added  10 
excefs  will  precipiiaie  the  Argill,  Lead 
and  any  Iron  dial  remains  ;  leaving  C;d- 
careous  Ejrth  in  the  folution,  and  retak- 
ing tlie  Zinc. 

The  Calcareous  Earth  if  any,  may 
then  be  precipitated  by  Vitriolic  Ammo- 
niac, and  the  Zinc  by  faturating  the  excefs 
of  Volalkali  by  any  Acid. 

The  Calces  of  Iron,  Argill  and  Silex 
No.  240,  may  be  feparated  as  (hewn  in 
Vol,  I.  p.  46S.  467.  The  Lead  in  No. 
241.  may  be  feparated  from  the  Argill 
and  Calx  of  Iron  by  folulion  in  diftilled 
Vinegar,  or  dilute  Nitrous  Acid,  and  pre- 
cipitation by  the  Vitriolic  Acid. 

If  it  be  only  required  to  extract  the 
Zinc,  and  no  Lead  is  fufpe<fled,  the  Ore 
may  be  treated  as  in  No.  240,  and  the 
Zinc  precipitated  by  mtid  Soda. 


SPECIES 
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SPECIES  II. 

Blendes.  ' 

Mr.  Bergman  advifes  thefe  Ores  to 
be  treated  with  dilute  Nitrous  Acid;  if 
tlicy  cuniain  no  otlier  Metal  but  Iron. 
this  may  he  prccipilated  by  a  piece  of 
Zini-,  but  if  they  contain  otlier  Metallic 
Subliances,  the  Iron  fliould  be  oxyge- 
nated ;  as  in  Ko.  240.  and  a  new  folu- 
tion  ctTcflcd  by  diflilled  Vinegar  or  other 
appropriated  Acid. 


FIRST  FAMILY. 

Yellow. 

Bergman  diflblved  this  Ore  in  Marine 
Acid,  which  left  only  Sulphur  and  Silex 
undiflblved.  The  Silver  if  any  would 
remain  alfo,  and  fo  would  much  of 
the  Lead  What  the  foluuon  would  con- 
tain of  this  latter  might  be  precipitated 
by  Vitriolic  Acid. 


246. 


SECOND  FAMILY. 

R.ED>  OK  Reddish  Brown. 

TheOreof  SALHBERO*he  firft  roafted, 
andthusfoundittolofetj  percent.  5  parts 
of  which  were  mere  Water.    The  remain- 

•  Cronft.  \.  130. 
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ing  87  he  dilTolved  in  Nitrous  Acid, 
oxygenating  the  Iron  as  before  menti- 
oned, and  then  re-diflblving  uie  refiduum 
in  a  frefh  portion  of  that  Acid.  The 
folucion  was  found  to  contain  no  other 
Metal  but  Zinc,  and  this  he  precipitated 
with  Pruffian  Alkali,  afterwards  by  mild 
Volalkali  he  obtained  Argill. 

The  refiduum  that  eluded  the  Nitrous 
Acid,  he  treated  with  Vitriolic  Acid  dif- 
tilled  to  drynefs.  Water  extradtd  from 
this,  all  that  was  foluble. 

The  aqueous  foluiion  he  treated  with 
Pruflian  Alkah,  which  precipitated  the 
Iron,  what  remained  of  the  liquor  tafted 
Aluminous,  and  on  evaporation  afforded 
fome  Alum  mixed  with  vitriolated  1  arta- 
rin. 

What  evaded  the  Vitriolic  Acid  proved 
to  be  Siliceous. 


THIRD  FAMILY. 


Black. 

ToAnalyfe  the  black  Ore  of  Danne- 
MORA.  Mr.  Bergman  firft  torrefied 
100  parts  of  it,  and  found  it  to  lofe  by 
that  operation  apparendy  no  more  than 
25  per  cent.  But  as  ail  Metals  gain 
weignt  by  abforbin^  Oxygen  during  cal- 
cination, it  is  plain  it  muft  really  have 
loll  more,  for  as,  what  evaporated  could 
not  be  weighed,  the  weight  loft  could 
only  be  inferred,  from  the  weight  of 
the  refiduum  after  the  lorrefa<5lion ;  now 
if  this  refiduum  had  not  abforbed  Oxygen 

L.  II.  5 1  ""» 
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•^■'       it  would  weigh  (6  much  lefs,  as  i!k  weigb 

^'''■'  of  the  Oxygen  amounie  to  ;  therefore  n 

find  the  real  lofs,    he  added  the  weigh 

thus  gained,    to  that  which  he  hid  fin 

afcribed   to  the  volaiilized  matter, 

251.     thus   found  it  to  be  37  per  cent.     T( 

'  find  the  weight  of  the  Oxygen  taken, 

was  obliged  to  wait  until  the  various  Ma 
tallic  Calces  contained  in  tlic  Ore  an 
their  proportions  were  difcovercd  at  1 
ead  of  the  Analyfis,  and  then  knowin 
how  much  Oxygen  100  parts  of  eac 
Metal  gain  by  calcination,  he  could 
cifily  find  how  much  the  deierminaU 
quantities  of  each  found  by  the  Analyfis, 
had  taken  up.  See  the  Tables. 
'252.  By  diftilling  a  large  quantity  oftheOrci 
he  found  it  to  lofe  6  per  cent,  of  Water 
^'  and  about  one  grain  of  Arfenic. 

The  75  grains  of  the  calcined  rcfiduuni 
he  treated  with  boiling  Marine  Acid,  a 
long  as  any  thing  appeared  to  be  diflol* 
ed.  Toihefihercd  folution  concentrate 
by  evaporation,  he  added  Vitriolic  Air. 
moniac,  by  which,  and  further  evaporati 
on,  6  parts  of  Vitriol  of  Lead  were  ob 
taincd. 

The  remaining  liquor  he  evaporated  ti 
drynefs,  repeatedly  added  andabftradei 
Nitrous  Acid  to  Oxygenate  the  Iron,  am 
Iieaied  finally  the  dried  Mafs  to  ignition 
And  then  witli  diluted  Nitrous  Acid  re- 
dilfolvcd  the  Zinky  part.  The  un-dif 
folyed  Calx  of  Iron  weight^  13  grainy 
equivalent  to  about  9  of  Metallic  Iron. 

The  Nitrous  folutron  of  Zinc  he  iha 
treated  with  Pru/Ilan  Alkali,  the  prccipi 
tatc  he  eftimated  at  about  45  grains  01 
Meii\UcZ\nc. 

lafll*-, 
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LaHly,  there  remained  about  4  grains 
of   Siliceous  Matter,  which   the  Marine 
Acid  had  left  utilouched. 
.6.  I  he   bluifh  black  Ore  of  BovALLE^f 

Mr.  Bergman  aiialyfed  by  a  difFerent 
procel's-  Hy  torrctiitiun  he  found  100 
parts  of  it  afpakently  to  lofe  17,  moft 
of  thefe  Merc  sulphur,  but  fume  moif- 
ture  was  alfo  dctcfhed. 
^7.  The  83   parts  tliat  remained  drenched 

^^^  with  Oil  ot  Vitriol  were  heated  to  dry- 

nefs.  This  Mafs,  treated  with  Water 
heated  to  chullition,  yielded  all  that  was 
Ibluble,  6  parts  only  eluded  its  action,  and 
thefe  were  proved  to  be  Siliceous  flightly 
contaminated  with  Calx  of  Iron. 

In  this  folution  a  polifhed  Bar  of  Iroix 
difcovered  Copper,  the  totality  of  which 
was  extradied  by  boiling  the  foluiion  with 
Iron.     The  Iron  loft  6  parts. 

He  then  treated  the  foluiion  with  Pruf- 
fian  Alkali,  the  colour  of  the  precipitate 
being  white  and  blue  indicated  the  pre- 
fence  both  of  Zinc  and  Iron  ;  to  fi-par.ite 
thefe  he  evaporated  the  foluiion  to  dry- 
nefs  and  calcined  the  dry  mafs  in  an  open 
crucible  for  a  confiderable  time,  and  ad- 
ded and  abftrat^ed  Niinms  Acid  from  it 
feveral  times  to  render  ihc  Iron  infoluWe, 
at  laft  this  Acid  diluted  took  up  only  the 
Calx  of  Zinc,  aod  this  he  again  precipi- 
tated by  Frufilan  Alkali. 

When  we  recollet'l  that  Bergman  was 
the  firft  Cliymift  who  devif^d  any  thing 
like  an  exad  m.;thod  of  aiialyfint;  Ores 
in  the  moid  way,  by  which  alone  their 
contents  can  he  truly  found,  and  tliat 
",  I  2  moft 
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mod  of  his  procefTes  evince  the  mrt 
profound  and  extenfive  knowledge  c. 
the  complicated  propenies  of  their  vari- 
ous ingredienis,  we  muft  afcribe  to  him 
3  very  high  degree  of  merit,  tho'  fonic 
of  ihefe  may  have  been  fince  rendered 
more  fimple,  and  accurate.  In  the  cafe 
before  us  it  feems  to  me,  tliat  precipita- 
tion by  Soda  would  anfwer  better  than  by 
Pruflite,  as  its  aiftion  is  much  quicker 
and  equally  etfe<5iual,  and  introduces  no 
foreign  Matter  into  the  precipitate.  But 
he  proliably  appreliencfed  the  prefence 
of  fome  Earth,  »'hich  induced  him  to 
prefer  the  PrufTtte ;  Volalkali  however 
would  precipitate  both,  but  re-dilToIvc  the 
Calx  of  Zinc  and  leave  the  Argill,  and 
thus  (hew  if  there  was  any  of  this  iart. 

«6i.  Ik  the  dry  WAV,  the  firft   Species, 

(and  alfa  the  fecond  after  torrefatfVion)  is 
eflfayed  by  mixing  it,  well  dried  with  | 
its  M'eight  of  dry  Cliarcoal  and  diftilljng 
It  in  an  earthen  retort  i  full,  and  lo 
which  a  receiver  is  luted,  martrong  hcai 
gradually  increnfed  for  5  or  6  hours 
The  Zinc  in  its  Metallic  form  is  found  il 
the  neck  of  the  retort,  and  fome  flow 
pafs  into  the  receiver.  CaoNSTED  found 
it  often  advantageous  to  let  the  Blende* 
efflorefce,  and  ule  only  the  fubtlc  powi 
deptjfiicd    and  feparatcd  by  wafhing. 

262.  According  to  Schefper,  alt  Minci 

'  ihat  contain   Zinc,     difcover    it   wbi 

mixtii  with  i   of  their  weight  of  CI 
coal,  and  heated  nearly  to  whitencfs  in 
tTucibIc,  by  the  blui(b  Phofphoric  flai 
they  then  emit.    ScerrrBR.  $.  316. 


icabJ 
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effeft  I  have  fonnd  many  poor  Cala- 
mines exhibit  this  appea  ance,  but  the 
Sulphurated  Ores  tnuft  firft  be  torrefied, 
for  while  any  Sulphur  remains  this  ex- 
periment will  not  fucceed. 
I|^3-  RoERiNC  melts  Blendes  with  fixed  Al- 

kalis, and  precipitates  the  Zinc  difperfed 
through  the  flux,  by  adding  filings  oC 
Iron.  Another  method  of  eiraying  ihcfe 
Ores,  is  by  trying  to  convert,  by  their 
means  Copper  into  Brafs.  The  Blende, 
(if  that  be  the  Ore  to  be  eflayed)  Ihould 
be  exceeding  well  roaHed  ;  to  expel,  not 
only  the  Sulphur,  but  alfo  the  Vitriolic 
Acid ;  hence  the  de-compofcd  Ore  well 
heated  is  thebefi. 

The  Copper  (hould  be  beaten  or  rolled 
into  thin  plates  and  cut  into  fmall  fquares- 
Then  to  one  part  Copper  take  i,^  Cala- 
mine or  roafted  Blende,  well  mixed  and 
moiftened,  !■:>  prevent  their  feparation, 
•pack  this  mixture  into  a  crucible  by  par- 
cels, laying  over  each  a  thin  flratum  of 
pounded  Charcoal,  until  die  crucible  is 
nearly  full,  then  fill  it  up  with  the  Char- 
coal, lute  on  a  cover  in  which  a  hole  is 
left  toinfert  an  Iron  Rod.  l^t  the  cruci- 
J3le  be  gradually  heated  until  a  blue  flame 
appears  thro'  the  hole,  then  dip  the  Rod, 
if  it  meets  with  no  rcliftancc  and  falls  to 
the  bottom,  the  fufion  iscomplelc.  The 
crucible  may  then  be  taken  up,"  and  after 
llriking  it  gently,  hitfered  to  cool. 

But  in  mere  elTays,    if  is  lufficient  to 

take   200  parts  of  tlie  Zinc  Ore  mixed 

with  600  of  black  flux,    and  Uratify  the 

niixlurc  with  zoo  parts  nt'  Cf^pjier,   cx- 

piife 
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pofe  ii  (o  a  melting  heat  for  z  hours 
The  weight  ihe  Copper  gains,  will  indiS 
cate  the  goodnels  of  the  Ore  ;  the  moft 
that  Copper  can  take  is  S9  per  cent. 
Zinc  Ores  that  contain  Icfs  than  30  per 
cent,  are  ufelefs,  unlets  mixed  witfcj 
richer.* 

According  to  Gellert  Zinc  mav  I 
purified  from  Iron  and  Copper  by  Sul- " 
phur,    covering   the  whole  with  Charcoal 
and  melting  the  mixture,   as  the  Sulphur 
will  preferably  unite   with   the   Iron   orj 
Copper. 

In  the  MOIST  way  Zinc  is  purifiet 
from  moft  other  Metals  by  infcrtJng  al 
piece  of  Zinc  into  the  folution.  How*  1 
ever  it  docs  not  precip  tate  either  Nickel,! 
Cobalt  or  Manganele  nor  even  Iron  until  I 
this  is  fomewhat  oxygenated,  as  it  loon  b»l 
by  expofure  to  the  Air.  The  other  fub-n^ 
(lances  arc  never  found  in  it. 


SECTION'  Mil. 

ANTIMONIAL  ORES. 

SPECIES    I. 

Native  RFr.nLiJs. 

The  ptirity  of  this  Crc  may  be  efr«ycd  \ 
with  flrong  Nitrous  Acid,  which  calcines  I 
it  flowly,  but  if  the  Regulas  be  pure,! 
none  will  remain  in  folution,  or  if  any  J 

•  Scheffer.  ^  ji?.  329,  G. 
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remain  in  the  foluJ.ion,  water  will  expel  it. 
If  it  contains  Ar  lenic  this  may  be  taken 
up  by  water,  and  the  Iblution  will  precipi- 
tate that  of  Silver  or  Lead  in  Nitrous 
Acid,  at  lead  after  24  hours. 


SPECIES  H. 

Sulphurate!*  Antimonial  Ore. 

To  inalyfe  t'his  Ore,  Bergman  pro- 
poles  folution  in  Aqua  R^ia  (compolcd 
of  3  or  4  parts  Marine  and  1  part 
Nitrous  Acid)  which  takes  up  the  Re- 
gutinc  and  leaves  the  Sulphureous  part. 
The  folutia  n  diluted  with  water  dif- 
milTcs  the  lAcguline  part,  and  holds  ihe 
Iron  or  Mercury  (if  any)  in  folution.  If 
there  be  Lead,  the  Vitriolic  Acid  ivlil 
fcparate  it,  or  the  Aqueous  folution  duly 
concent  rat  aJ  will  dcpofiE  it.  If  Silver  be 
lulpeded  il:  will  be  found  after  the  com- 
,  ,buRion  of  the  Sulphur. 

In  the  dry  Way,  to  obtain  Anti- 
mony froni  its  ftony  Ores  the  ufual  prac- 
tice is  to  break  the  Ore  into  lumps  of 
the  fize  of  a  nut,  and  cram  them  into 
a  large  crucible  whofe  bottom  is  perfo- 
raied  with  holes  of  about  ^  of  an  inch 
in  diameter,  to  this  crucible  a  cover  is 
cxaftly  luted,  then  it  is  inferted  and  well 
luted  to  another  half  filled  with  water, 
which  is  kept  as  cool  as  poffibic  by  fur- 
rounding  it  with  alhes,  fupported  vviih 
rtones,  while  the  crucible  containing  the 
Ore  is  fupported  by  a  grate  and  gradually 
heated 
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heated  (o  rednefs  for  20  mintues, 
tlie  Sulphurated  Ore  flows  into  the  Iowa 
and  leaves  ihe  ftony  pan  behind, 
270.  To  OBTAIN    I'HE  Requloj,  hcat  '^ 

parts  6]ing3  of  Iron  to  rednefs,  and  pro 
jcft  on  them  by  degrees  100  parts  c 
Antimony,  when  the  whole  is  m  fufion 
throw  on  it  by  degrees  20  jparts  Nitre, 
and  after  a  few  minutes  quiet  mfion,  pour 
it  into  an  Iron  Cone  prcvioufly  heated 
and  greafed.  It  may  alfo  be  obtained 
by  melting  S  parts  of  the  Ore  mixed 
with  6  of  Nitre  and  3  of  Crude  Tar- 
tar gradually  projedVcd  into  a  red  iiot 
crucible  and  fufcd.  ■ 

■47J.  To   OBTAIN    PURC   Rf-COI,US,   MarJ 

r.RAAF  melted  fomc  pounds  of  the  Sul-9 
phuratcd  Ore  in  a  luted  crucible,  and 
thus  fcorified  any  metals  it  might  con- 
tain. Of  the  Antimony  thus  puri6cd, 
which  lay  at  the  bottom,  he  took  16 
ounces  which  he  calcined  cautioufly, 
6rA  with  a  (low  and  afterwards  with  a 
ftrong  heat  until  it  ceafed  to  fmeU  of 
Sulphur,  and  acquired  a  grcyilh  white 
colour.  Of  this  grey  powder  he  took 
four  ounces,  mixed  them  with  6  Drachtm 
Tartar  and  3  of  Charcoal,  and  kept 
tlicm  in  fufion  in  a  well  covered  and 
luted  crucible  for  one  hour,  and  thus  ob-g 
taincd  a  Regulus  that  weighed  i  ounceifl 
J  drachms  and  20  grains.  fl 

272.  The  Rcguliis  thus  obtained  he  mixed 

with  half  Us  weight  uf  dcficcatcd  Soda, 
and  covered  the  mixture  with  the  othet 
half,  melted  ii  in  a  well  covered  md  lutet! 
crucible  in  a  very  ftroDg  hc%t  for  half  1 
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hour,  andlhusobtaincdaRegulus,  which 
weighed  I  ounce,  6  drachms  and  7  grains, 
much  whiter  and  more  beautiful  than  the 
former.  This  he  again  treated  in  the  fame 
manner  with  1,5  ounces  of  Soda,  and  ob- 
tained a  Regulus  weighing  i  ounce,  5 
drachms,  6  grains.  This  Regulus  wa,  ftill 
purer  than  the  foregoing.  Repeating 
thefe  fiifions  with  equl  weights  of  Soda, 
three  times  more,  and  an  hour  and  a 
half  each  time,  he  at  lad  obtained  a  Re- 
gulus fo  pure  as  to  Amalgamate  with 
Mercury  with  eafe,  very  hard  and  in 
fome  degree  malleable,  the  Scoria  formed 
in  the  laft  fuGon  were  tranlparent  which 
indicated  that  they  contained  no  Sulphur, 
and  hence  it  is  the  obftinate  adherence 
of  the  Sulphur  that  renders  the  purifica- 
tion of  this  femi-mctal  ib  difficult.  He 
alfo  remarked  that  the  Scoria  afforded 
by  treating  the  Regulus  with  Soda  were 
OREEN,  but,  not  thofe  afforded  by  treat- 
ing it  with  Tartarin.    2  Marcr.  423. 

SPECIES  III. 


ArSENICO  SULPHWRATED    AnTIMPNIAL    Ore. 

274.  "  When  this  Ore  is  not  fufpeiled 
to  Contain  Silver,  Bbrgmak  advifes  it 
to  be  treated  with  Aqua  Rcgia,  which 
leaving  the  Sulphur,  will  take  up  the 
R^uhne  and  Arfenical  part.  To  fcpa- 
nite  thefe  he  requires  fo  much  (b'ong 
Nitrom  Acid  to  be  added,  as  will  in  a 
boiling  heat  calcine  the  former.  The 
IToL.  II.  -y  K.  filtered 


273. 
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filtered  liquor  again  boiled  with  Nitrous 
Acid  added,  and  evaporated  to  dryad 
will  leave  tbe  Arfenit^  Acid. 

»75.  The  Calx  of  Antimony  may  then 

t^cn  up  by  Marine  Acid,  &nd  prccj< 
pitated  by  Water,  which  will  thusfcpa- 
rate  it  lirom  any  other  metal  mixed  with 
it. 

276.  But  if  Silver  be  fufpofled  in  the  Ore 

It  fhould  be  digeAed  with  6  times  its 
weight  of  dilute  Nitrous  Acid,  until  the 
Regulus  is  calciaed  atid  the  Silver 
taken  up  ;  Water  will  feparate  whatever 
of  the  R<.-guUne  part  the  folulioti  may 
contain,  anda  folution  of  Common  SallJ 
ivill  feparate  the  Silver.  I 

f)T.  Befides,  as  Sulphurated  Antimony  ifl 
foluble  in  CauAic  fixed  Alkalis,  and 
Silver  not,  this  may  be  feparated  by 
boiling  the  Ore  in  twice  its  weight  of 
Cauftic  fixed  Alkali. 

278.  Ih  THt  DRY  WAY,  ihis  Ore  is  freed 
both  from  Arfenic  and  Sulphur  together 
by  gradual  torrcfailion. 

279.  To  PUREIT  RtCULUSOP    AkTIUOI 

from  Lead  or  iron,  let  it  be  melted  wil  ^ 
a  little  of  the  crude  Ore ;  if  thenT 
when  eKpofed  to  the  blow-pipc  it  ts  in- 
tirely  Volatil  it  may  be  deemed  free  from 
tliofc  mcials. 
480.  According  to  Wbnzel  his  Moi 

Tico  Vitriolic   ActD  will  take 
Regulus  of  Anumoay,  and  leave 
Rcgulus  of  Arfenic  or  Silver  untouched, 
pei^ps  ii  may  thus  effe^  their  fept- 
rution,  if  they  chance  to  '         '  "^ 


i 


lamafl 

jucbcd, 
"—  ""■'•  fcp«-  a 

to  be  muted.    ^M 
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St-  Irov     mat    also    >B    SBPARATBP 

FROM,  Tui  Reguhjs,  by  ditTolving  bolh 
in  Ai|ua  Rcgia  which  will  itirtolve  both, 
but  Water  will  precipitate  the  Rcgulus 
leaving  the  Iron. 

32.  Calces  op  Astimont  are  reduced  by 

Aifion  with  about  J  of  their  WL*ight  of" 
Wack  flux,  ami  thus  1  fuppofe  the 
fourth  fpccies,  and  other  Ores  may  be 
reduced. 


SECTION    IX, 
ARSENICAL  ORES. 

SPECIES  I  AND    II. 


Native  Arsenic  and  Arsenical 

'  PyaTTBs. 

3.  Thefe,  accorditig  (o  Ber<:;man,  (hould 

be  treated  with  4  ticnes  their  weight  of 
Aqua  A^ia  formed  of  one  part  Nitrous 
and  i4  or  2  Marine  ■  cid.  If  any  Silver 
be  in  the  Ore  it  will  be  precipitated  from 
the  beginning  and  the  Marine  Acid 
ftioutd  be  re-placed.  If  the  folution  be 
then  evaporated  to  ^  and  Water  added, 
the  Arfenic  will  be  precipitated,  and  this 
being  filtered  off,  the  Iron  may  be  preci- 
pitated by  VoJalkali,  &c.* 

•  Wcnzet  deniu  the  prectpinlion  of  Arfenic  ffom  Aqua 
Rrgii  by  Water.  Vcwjindlch.  lyi  fethift  bia  Aquj 
Reg'u  WW  ilil&rcnt.     See  »\h  a  Derg'ii.  aJ^. 
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In  thb  dry  way,  Arfenicis  in  great 
mcaturc  feparated  from  all  Ores  that  con- 
tain it,  by  diftilling  the  Ore  groflly  pul- 
verized, in  a  retort.  The  Arfcnic  rifcs 
in  the  form  o  a  white  meil,  or  cryfta- 
!izcd  if  the  vciTcls  be  fmall  and  well  luted. 
If  the  heat  be  increaled  Sulphur  may 
ahb  rife,  if  (he  Ores  Lontain  any,  and  in 
this  cafe  Orpiment  or  Realgar  or  both 
will  appear.  If  after  the  fubhmation, 
■  Greafc  or  Charcoal  be  added  to  the  Ore, 
more  Arfenic  may  fublimc.  J 

To  CONVERT  THE  WHITE  CaLX  INToI 

a  Regulos,  Bergman  advifes  it  (o  befl 
mixed  with  three  times  its  weight  of 
black  Flux  and  fublimed  from  a  crucible, 
to  which  another  is  luted,  in  a  heat  gra- 
dually increafed  to  whitenefs  ;  others  ad- 
vife  the  Calx  to  be  mixed  with  Oil,  and 
fublimed  in  a  long  necked  Phial.  This 
may  anfwer  for  fmall  quantities.  Perhaps 
a  mixture  of  the  Oil  with  the  Calx,  and 
black  Flux  would  anfwer  ftill  better.  In 
either  cafe  a  perforated  plate  of  Copper 
fliould  lie  betwixt  both  crucibles,  to  pre- 
vent the  glare  and  heat  of  the  lowcfi 
from  affefting  the  upper. 

SPECIES  UI. 

Aecentiferous  Arsenical  Pybitbs.J 


This  is  probably  the  Ore,  which  Bek  c^I 
MAN  calls  White  Silver  Ork,  wac^ 
cording  to  him  it  contains  bcGdcs  Arfenic,! 
Silver  alfo,  and  Copper.  r 
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To  Analyfe  it  he  direfls  it  to  be  treated 
with  12  limes  its  weight  of  dilute  Ni- 
trous Acid  in  a  boiling  heat  ;  when  clear, 
the  Ibtulion  to  be  decunted  or  filtered  and 
the  Silver  precipitated  by  Copper,  previ- 
oufly  weiglied,  and  the  Copper  by  Soda 
or  Iron. 

The  un-diflblved  part,  which  if  pro- 
perly fcparatcd  Ihouid  be  white,  is  then 
to  be  repeatedly  boiled  in  Maiine  Acid 
(or  perhaps  ftill  better  in  Aqua  Regia) 
and  when  concentrated  by  evaporation,  it 
will,  on  the  addition  of  Water,  depofit 
the  Arfenic.  The  Sulphur  will  then  re- 
main, and  after  combuftion  dilcover  any 
hcterc^eneities  it  may  have  retained.* 

In  the  DRV  WAY,  the  Sulphur  and 
Arfenic  are  expelled  as  ufual  by  torrefac- 
tion,  and  the  Copper  and  Silver  feparated 
by  Cuppellation. 

SPECIES  IV. 

Native  Calx  op  Arsenic. 


This  fiibftance  feldotn  occurs  ;  when  it 
does  it  may  be  taken  up  by  15  or  18 
times  its  weight  of  boiling  Water.  Its 
folution  turns  Litmus  red  and  Syrup  of 
Violets  green,  and  precipitates  the  Ni- 
trous folutions  of  Silver  and  Mercury, 
but  thefe  precipitates  are  revived  by  mere 
heat,  and  the  Arfenic  difperfed  with  its 
pecu'iirfmcll, 

•  Bccgm.  418.  3^3- 
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190.        If  the  folution  be  in^regiMted   with 

Hepatic  ^ir,  the  Arfenic  will  be  precipi- 
tated in  the  form  of  OrpimcDt  or 
Reatgar. 

Strong  Marine  Acid  will  alfo  diflblTc 
this  Calx,  and  if  it  be  concentrated  by 
gentle  evaporation  Water  will  expcU  the 
Arfenic. 

Ik  the  dry  waT,  it  is  difcovcred  by 
its  evaporation,  in  the  Ibrm  of  a  white 
Smoke  cMi  burning  Coa!s  «  red  hot  Iron, 
with  its  peculiar  fmell.  If  laid  on  red 
hot  Copper,  it  leaves  a  white  or  black 
ftain,  if  Copper  be  held  over  it  while 
fubliraing  it  concretes  in  the  form  of  a 
white  Powder ;  and  if  heated  to  wbitc- 
ndj  between  two  plates  of  Copper,  the 
Copper  will  be  whitened. 

It  is  puRtFiEO,  by  fubliming  it, 
a  its  own  weight  of  Pot*a(h. 


^ 


SFEIES  V. 

SuiPHORATEO  Arsenic. 

To  de-compofe  this  Species  Bergman 
employs  Marine  Acid,  adding  if  necef- 
faiy  3  little  of  the  Nitrous,  and  long  con- 
tinued ebullition,  until  wlut  remains  un- 
touched, becomes  perfcAly  grey.  The 
{blucion  being  then  concentrated,  will  on 
tbe  affufion  of  Water,  or  at  leaft  aided 
by  Spirit  of  Wine  difmifs  the  Arfenic. 

Saiited  Arfenic  may  aifo  be  precipitated 
in  its  Metallic  form  by  Zinc     — ""  '"""^ 
afliftance  ot  Spirit  of  Wine. 


uio  De  precipitatca     ■ 
IV  Zinc,    wub  tbC^H 

;Vine.  ^H 
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If  tliere  be  any  Iron  in  the  Ore  it  will 
be  taken  up  by  the  Marine  Add  before 
the  Arl'enic  and  confequeotly  may  be  hM 
apart. 

In  the  dry  WAT,  Macquer  recom- 
mends this  Ore  to  be  made  into  a  paftc 
with  liquid  fixed  Alkali  then  placed  in  a 
Matr.'-fsi  by  a  gradual  heat  the  Arfenic 
will  fuhlime  and  (he  Sulphur  be  detained 
The  Alkali  Iliould  equal  the  Ore  in 
weight.  Others  advife  mixing  the  Ore 
with  Lead.  Mercury  will  not  effei^  a  to- 
tal fcparation.  Lead  or  Regulus  of  An- 
timony are  faid  to  fucceed  better.  Real- 
garcontaininglefs Sulphur,  Ihould  requiie 
lefs  of  thefe  additions. 


SECTION    X. 

BISMUTHIC  ORES. 

SPECIES  I.  &  H. 

Native  BismOth,  and  Bisuuthic  Ochri. 

Thefe  are  eflaycd  in  the  moist  way, 
by  folution  in  Nitrous  Acid  moderately 
diluted.  This  femi-metal  is  prccipiiable 
by  Water ;  if  the  whole  is  not  preci- 
pitated at  firft,  the  folution  Ihould  be 
concentrated  by  e^'aporation,  then  a  fe- 
cond  affiifion  of  Water  will  precipiute 
the  remainder.  If  Cobalt  be  mixed  with 
tfie  Ore  the  pale  rcddifh  appearance  of 
I  he  Ore  will  then  betray  it.  If  Silver. 
Marine 
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Marine  Acid  or  Common  Salt  will  de- 
te<'>  it. 

299.  Iw  THE  DRY  WAY,  the  fifft  fpecies 

being  alreadv  reduced,  is  barely  melted 
with  equal  parts  Borax  and  Glafs  in  a 
crucible  lined  with  Charcoal.  The  fe- 
cond  fpecies  is  reduced  by  ihe  fame 
mixture  to  which  abdul  ^  its  weight 
of  Argol  or  Charcoal  is  added,  or  as 
die  next. 


SPECIES  in. 

In   the    moist    way,    this  Ore  is 

treated  Ii';e  tlie  former. 

In  the  dry  way,  Sch^ffeit  re- 
duces ihis  Otc  ufier  a  ge'itle  torrefaftion, 
by  mixing  one  part  of  it  with  z  of  black 
flux  and  i  of  Argol,  melting  them  in 
a  (lightly  covered  crucible  in  a  forge  for 
5  minutes. 

Bifmmh  is  generally  feparated  from 
Cobaltic  Ores  by  Eliqtiation. 


301. 


SECTION.  XI, 

COBALTIC  ORES. 

SPECIES    I. 

Arseniciferous  Cobalt. 

Bergman    propofes    analy fing    ihii 

Ore  by  folution  in  Aqua  Regia,  and  by 

concentrating  the  folution  by  evaporation, 

thinlc! 


M 
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thinks  the  Arfenic  may  be  precipitated 
by  water  ;  however  it  fccms  better  to 
expel  it  firft  as  much  as  poffibic  by 
lorrcfaflion.  He  then  evaporates  the 
folution  to  drynefs.  and  extracts  the 
Cobahic  Calx  by  diftilled  Vinegar,  and 
precipitates  it  by  Soda. 

The  refiduum  ftiould  be  then  treated 
with  Caufiic  Volalkali,  which  will  take 
up  Nickel  and  leave  the  Iron. 

According  to  Rinman  §.  iSj.  If 
Ferriferous  Cobah  be  diilblved  in  Nitrous 
Acid  or  Aqua  Regia,  Regulus  of  Anti- 
mony inferted  in  the  folution  will  be 
ditTolved,  but  caufe  no  precipitation, 
but  on  adding  Water  both  it  and  ihe  Co- 
balt will  be  expelled,  leaving  the  Iron 
in  the  folution-  The  precipitate  treated 
•with  Volalkali,  or  difiilled  Vinegar,  will 
yield  to  them  the  Cobalt  leaving  the 
Antimonial  Calx,  which  is  but  very 
flighUy  foluble  in  the  !aft  mentioned 
menftruum-* 

He  alfo  adds  that  Iron  may  be  pre- 
cipitated from  a  Cobaltic  folution  in 
Aqua  Regia  or  Marine  Acid  by  Zinc, 
If  the  filtered  folution  be  then  precipi- 
Uted  by  Soda,  the  Calx  of  Zinc  may 
be  expelled  by  heating  the  precipitate 
mixed  with  Charcoal  to  whitcnefs,  as 
the  Zinc  when  reduced  flies  off.  This 
however  is  fingular  as  Zinc  is  known 
not  to  precipitate  Iron  when  fingte,  until 
xhc  Iron  is  oxygenated.  This  effcft 
does  not  take  place  fo  exa(flJy  when 
Nitrous  Acid  is   the   fulvent  of  Cobalt. 

•  Monnec  dilToluiion  del  Metauic,  858.  166. 

3  L  Ibid. 
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Ibid:  and  4  Bkrcm.  377.  If  die  Ore 
contains  Bihnuih,  this  ihould  be  at  firft 
feparated  by  Water,  and  the  remainder 
by  a  few  drops  of  Tartarin  and  agitation. 

505.  According  to  Gerhard,  the  Arfenic 

ftould  firft  be  expelled  by  torrefatftion,  the 
Ore  then  diflblved  in  Nitrous  Acid,  and 
rhe  Iron  oxygenated  by  conunued  ebul- 
lition. He  then  treats  the  folution  with 
a  fixed  Alkali,  which  precipitates  the 
Iron  firft  of  a  yclbw  colour,  and  next 
The  Cobalt  Violet,  when  this  laft  begins 
to  appear  be  pours  off  the  folution.  and 
ilwn  by  Soda,  &C.  eblains  the  Coljalt 
unmixed.  As  he  takes  no  notice 
Nickel,  1  fuppofc  there  was  none 
the  fpcctmens  he  examined. 

RicHTER  frees  Cobalt  from  Iron  bjr 
folution  in  Nitrous  Acid,  precipitatir^ 
by  Soda,  and  re-diflblving  the  precipitate 
in  Vinegar.  If  the  acetous  folution  ftill 
contains  Iron  by  precipitating  ^ain  by 
Soda  and  treating  it  again  with  Vine- 
gar, repeating  this  precipitation  ani 
lolution  twice  or  oftner,  at  lad  it  wil 
be  found  [wrfciflly  pure. 

J06.         Klaproth  previous  to  his  AnalyGs 

the  Cornilh  Ore,  explored  its  contents  in  a 
general  way  by  Preliminary  experiment >-• 
1.  He  gradually  difTolved  half  an  ounce 
of  the  pulverized  Ore  in  Aqua  Regia, 
formed  of  equal  parts  Nitrous  and  Ma* 
fine  Acids,  all  was  taken  up  to  i,j 
grains,  which  on  burning  Coals  gave  a 
liDclI  at  firfl  Sulphureous,  and  at  Ult 
Arfenic&l. 


"8 
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pj.  The  filtered  folution,  whicli  was  of  a 
brownilh  colour,  he  semi-saturated 
with  Tartarin  which  produced  a  wbitifli 
and  Ochre  >ellow  precipitate  weighing 
when  dry  5  drachms  and  1 ;  grains. 
It  conltftcd  of  Iron  and  Arfcnic,  for 
being  mixed  with  finely  powdered  Char- 
coal and  heated  to  rcdnels,  the  Arienic 
exhaled  in  the  form  of  a  white  fmoke 
and  left  the  Iron  behind.  He  then  fully 
faturatcd  the  folution  with  Tartarin,  it 
afforded  a  grej-iih  red  precipitate  which 
was  (he  Call  of  Cobalt.  This  edulco- 
rated and  dried  weighed  i  drachm  and 
ij  grains.  Thus  the  exiftence  of  Iron, 
Arfenic  and  Cobalt  in  this  Ore  was  prov- 
ed, but  the  Sulphur  was  only  perceptible 
by  the  fmell  and  confequently  in  an  in- 
pretiable  quantity. 

2.  One  ounce  of  the  pulverized  Ore, 
calcined  until  it  no  longer  fmelled  of 
Arfcnic  became  dark  brown,  and  loft 
exaftly  ,  of  its  weight,  but  as  at  the 
fame  time  it  gained  weight,  it  is  plain 
it  contained  above  !  of  Volatil  matter, 
and  this  muft  have  been  moftly  Arfcnic, 
as  it  contained  lb  little  Sulj^hur.  The 
refiduum  then,  or  320  grains  of  Co- 
baltic  Calx  mixed  with  two  ounces  of 
black  flux,  one  drachm  of  Rofin,  and 
covered  with  common  Salt,  he  melted 
in  a  roomy  crucible  and  obtained  a 
Regulus  weighing  > jS,5  grains  and 
3>$  grains  of  Bifmuth;  (as  tliefe  do  not  - 
mix  in  fufion.)  The  Cobaltic  Regulus 
thus  obtained  was  Magnetic  when  pul- 
3  L  2  verizcd, 


444  ANALTSIl  AND    ESSAY.   COBALT  ORES 

verized,  (as  he  had  not  in  this  cafe  (e\ 
rated  the  Iron,)   but  not  in  lumps. 

309.  This  Regulus  he  pulverized  and  gradu- 
ally diflblvei!  in  Kitrous  Add,  digcfied  it 
for  feme  time,  diluted  and  filtered  it, 
thus  he  obtained  Calx  of  Iron  on  the  Bi- 
ter. But  ftill  the  folution  retained  more 
of  il,  for  it  was  of  a  brownifh  colour,  atid 
being  mixed  with  a  little  common  Sail, 
g^ave  a  green   fympathctic  Ink.      He 

310-  diluted  it  then  flill  more,  and  gradually 
dropped  into  ii  a  'folution  of  Tariarin, 
which  precipitated  a  flimy  Ochrous  mat- 
ter, as  foon  as  a  Violet  precipitate  ap- 
peared he  ceafed  adding  more  of  the 
Alkali  until  the  flimy  matter  was  filtered 
off.  The  folution  now  at  laft  became 
Rosy  red  and  with  common  Salt  gave 
an  AZURE  BLUE  fympathctic  Ink.  'R' 
folution  he  precipirated  by  Tartarin  ai 
thus  obtained  70  grains  of  dried  Calx, 
which  when  in  powder  was  of  a  violet 
BLUEcolour,  and  2  grains  of  it  imparteil 
a  beautiful  blue  to  480  of  Glafs  Frit- 

311.        When  the  Ore  befides  Arfenic  and  Ii 
contains  alfo  Nickel,  it  fhould  after  torn 
faction  be  diflblved  in  Nitrous  Acid  am 
boiled,  by  which  it  will  be  freed  fr 
part  of  iis  Iron  as  we   have  juft   feen, 
then  precipitated  by  a  fixed  Alkali,    a\ 
the  precipitate  wafhe^  and  dried,    ircati 
with  diftillcd  Vinepnr  which   will  leavi 
mod  of  the  Iron  and  take  up  the  Calx  0 
Cobalt  K'fore  it  aifls  on  ihai  of  Nickel 
I  fuf|)ed  olfo  that  a  folution  of  Sal  Ai 
monisc    would    take   up  the  Ntckelini 
part  and  leave  the  Cobaltic. 
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Some  Cobaltic  Ores  contain  according 
to  Gerhard,  Lead,  Tin  and  Bifmuih. 
In  tlie  MOIST  WAY  thefc  may  be  feparat- 
cd  by  folution  in  Nilrous  Acid,  which 
leaves  the  Tin  calcined,  as  already  fecn; 
Water  will  feparatc  the  Bifmuth,  and 
the  Lead  may  be  precipiiated  by  Vitriolic 
Acid,  and  concentrated.  But  in  the  dry 
w«y  Gerhard  feparates  them  by  fufion 
widi  three  parts  Tartar  and  i  ol  IS-itre, 
ihe  Lead,  Tin  and  Bifmuth  are  I'eund  at 
the  bottom,  and  the  Cobahic  Regulus  at 
top,  which  may  be  fcparated  by  a  knife 
or  fciflars.  However  he  owns  the  fepa- 
ratton  is  not  quite  perfetft.  Mem.  Bcrl. 
1779.  14. 

Gerhard  alfo  mentions  his  having  fc- 
parated Cobalt  from  Nickel  by  gradually 
dropping  a  faturate  folution  of  the  Cobalt 
Ore,  into  Spirit  ot  Sal-Ammoniac,  a 
precipitation  took,  place  but  the  precipi- 
tate was  inftantly  re-diflblved,  and  die 
liquor  anumcd  a  garnet  colour.  When 
the  Volalkali  was  laturated,  he  filtered  it 
and  a  grey  powdirt  remained  on  the  filter, 
which  proved  to  be  Nickel,  he  then  pre- 
cipitated the  iiltered  liquor  by  an  Acid; 
it  depoftted  a  peach  red  precipitate  which 
proved  to  be  Cobaitic  Calx.  Mem. 
Berl.    1779.   18. 

I  muft  own  I  do  not  well  undcrftand 
this  experiment.  The  Alkali  he  lays  was 
faturaled  by  the  folution,  it  mull  have 
been  fo  by  the  Nilrous  Acid  contained  in 
that  folution,  why  then  faturate  it  over 
»gain  by  another  Acid  ?  was  there  not  an 
excels 
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excefs  of  Volalkali  ?    or  did  the  neutnt-  I 
lizcd  Alkali  hold  the  Cc^iiit  in  folution  ' 
and  not  tbe  Nickel  f    Gmelin  repeated 
this    experiment     with     mh.d    Volaikali 
without  I'uciels.*     It  ftiould  then  be  re- 
peated v-'nti  Cauftic  Volalkali. 

Iv  THE  DRV  WAY,  Cobalt  and  Nickel 
are  feparated  imperfeftly  by  a  ftjong  and 
tedious  calcination,  the  Nickel  tomung 
greenilh  vegetations  which  are  picked 
out.  But  Irun  and  Cobalt  cannot  be 
fepirated  tlius,  but  only  by  the  mixed 
modes  already  mentioned. 

If  tbe  Cobaltic  part  much  exceed  Ibe 
Nickeline,  they  may  in  great  meafure  be 
feparated  by  fufion  with  Liver  of  Sul- 
phur, which  fparingly  ufed  takes  up  ilie 
Cobalt  and  leaves  the  Nickel. 

Note.  The  green  colour  of  a  folution  of  I 
Cobalt  is  not  always  a  proof  that  It  con-  ' 
tains  Nickel,  for  the  finoklng  Spirit  of 
Salt  aflumcs  with  it  fometrmes  a  green 
and  fometimes  a  blue  colour  us  Klap- 
RoTH  obfervcd,  but  thcfc  colours  vanifli, 
and  the  red  appears  on  dilution  witJi  Wa- 
ter, or  addition  of  Vitriolic  or  Nitrou& 
Acids.+ 


316. 
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*  t  Chym.  Abo.  1794.  6. 
*t   I  B«rl.  Bccb.   i8j. 
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SPECIES  II. 

Sulphurated  Cobaltic  Ore. 

This  after  the  expulfion  of  the  Sulphur 
by  torrefaiftion  or  its  depolition  aiier  \b\a- 
tton  in  Nitrous  Actd,  is  treated  like  tlie 
foregoing. 


SPECIES  nr. 

Cobaltic  Caies. 

Tiiefe  bellies  Coball  often  contain  Sil- 
ver, Copper  and  Iron-  Diftillcd  Vinegar 
will  take  up  the  Cobaltic  and  Cupreous 
Calces,  and  then  Nitroui  Acid  the  Silver, 
which  may  be  precipitated  by  folution  of 
common  Salt.  Or  elfe  diffolvc  the 
whole  in  Nitrous  Acid,  by  digeftion  and 
fubfequcnt  filtration  nioft  of  the  Iron 
will  be  feparated, — The  Silver  alio  by 
common  Salt,  or  a  plate  of  Copper  if 
there  be  any  already  in  the  folution.  Iron 
will  then  eipel  the  Copper. — If  then 
the  liquor  be  evaporated  to  drynefs,  dif- 
tilled  Vinegar  will  take  up  the  Cobaltic 
Calx,  leaving  the  Iron  and  Argill. — Or 
Cauftic  Volaikali  will  take  up  the  Cobalt 
leaving  the  Iron  and  Eartlis  if  any. — An 
Acid  will  feparate  the  Cobalt  from  the 
Alkali,  or  they  may  be  f^ratod  by  dif- 
tiUing  off  the  Alkah. 

319. 
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The  biack  Calx  is  faid  to  be  fometimi 
difficultly  tbluble  in  Nitrous  Acid. 
have  not  found  it  fo,  but  in  fuch  ca(e  Ma- 
rinc  Acid  or  Aqua  Regia  may  be  ufcd, 
If'  ihcfe  Ores  afford  Red  vapours  with 
Nitrous  Acid  they  may  be  prefumed  to  be 
rather  in  a  comminuted  tLan  a  calcinedj 
{late. 

Blue  Clays  holding  Cobalt  ami 
Copper,  Bergman  treats  as  juft  men- 
tioned, feparating  tlie  Copper  by  a  plaie 
of  Iron,  evaporating  the  folution  to  dty- 
nefs,  and  taking  up  the  Cobalt  by  dif- 
tilled  Vinegar.  Zinc  alfo  will  precipitate 
Copper  but  not  Cobalt. 

Sometimes  (heft  Calces  arc  mixed  with-J 
fo  much  Iron  that  the  foluti»n  in  NitrouiJ 
Acid  or  Aqua    Regia  fcarcely  difc 
any  fign  of  Cobalt,  in  fuch  cafe  it  (bo\ 
be  farther  diluted  and  cautioufly  treai 
withCauftic  Volalkali,  which  will  prcapi- 
tate  the  Iron,  after  which  the  folution  will 
aflumc  the  red  colour  peculiar  to  Cobdt. 


i 


SPECIES  IV. 


l-OPlit.      g 


This  Bergman  has  (hewn  to  contain 
the  Arfenical  Acid,  and  it  being  infc^ublc 
in  Water,  he  treated  it  with  Vitriolic 
Acid,  which  expelling  the  Arfenical, 
united  with  the  Cobalt.  Then  (after  I 
fuppofe  reducing  this  compound  to  a  di^ 
ftate.)  by  liighly  icAificd  Spirit  of  Wiw 
he  took  up  the  Arfi:nical  Acid ;  Vitric] 
of  Cobalt  being  infoluble  in  Alcotml. 

34- 
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1.         In  the  prv   vfAV,  I  fuppofe  H  might 
be    decomnoicd    by  dcoxygenatmg     the  . 
Aticnical   Acid,    mixing  the  compound 
witli    Pitch   or     Wax    and    burning    it, 
then     ex]  clliug     whjl     ArlcniCii!    Calx 
might  rem  in,  by  torreladion. 
4.         la  gcncml,  C»ib^ltic  «Jbes   are  es- 
SAVf-u    in  the    manner  mentioned  in  the 
a3d.  Cliaptcr 
SCfi-f-^FfR  ufe'.  the  fame  procefs,  onlv  he 
puts  in  the  T.rtann  fi  ll,  then  the  Sand,  ^ 
and    over  all  the  pulverized  Ore.     The  " 
CiJcifo.m  *-res  need  only  to  be    dried, 
not  roafted,  cs  they  contain  no  Arfenic  ^J 
fomc  ma,    bejr  walhing,    tho'  I    believe  J 
this   is  nut  oltcn  dtne.     A  very   good  4 
Ore  raav  give  agr-odtinge  to  iz  times  J 
its  weight  of  Sand.  3 

•  5.        Tu  PREVENT  Df.cEfnoN,  it   fliould-^ 
be  remembered  that  f  me  other  Metal*. 
Uc  Subftances  io  parti  u!ar  circumftancei'J 
end  with  certnin  iluxcs  impart  a  blue^j 
tinge  (o  Siliceous  Subftances      Thus   jT 
grains  of  pure  Calx  of  Nickel  with  60I 
of  Tartarin    and  80  Silex,  gave  a  Vi 
LET    BLUE  Glafs  per  Klai'k.     2   Bcrl,.,' 
Beob.    -.0.      And    according   to   Gf.r-, 
Hard  one  part  Bafalti    ■.   of  Silex  aitdi 
of  fixed  Alkali  mcll  into  a  Bi.ut  Gtala.3 
lem.  Bcrl.    1779.    19.     Glafs   alfo  (if| 
I  the  Alkali  predominates  in  it)  affumcs  a 
■'Violet  tinge  from  Calx  of  Manganefe, 
poihcrwifc  a  Red.    So  alio  10  grain*  of 
.  Ihc   yellow  Ti^lcnitic    Calx,    120  of 
the  Vilriform  Phof])horic  Acid,  and  60 
of  Siliceous   Sand,    afford    a  Sapphirr 
BLi'c  C!ais,    ilio'  BoFLX   be  not  altered 
,11.  ~      3  M  by 
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by  this  Calx. 
Bkob.  191. 
316.  To  OBTAIN  Reoulls  or  Cobalt, 
the  Ore  well  io»fted,  lor  waihed  if 
earthy)  Ihould  be  carefully  muted  with 
(wo  parts  of  a  llux  formed  of  equal 
parts  black  flux  and  Algol,  and  melted 
in  i.  crucible  (lightly  covered.  Klap- 
roth,  to  '  of  an  ounce  ofroafted  Ore, 
added,  2  ounces  of  black  flux  aod  1 
drachm  of  Rofin,  thoroughly  mixing  the 
whole,  covering  with  common  Salt  and 
obtained.  3;  per  cenr.  (of  the  crude  or 
roaftcd  Ore)  of  Rcgulus. — Accoidir^  to 
ScH.«FFER  the  beft  Ores  contain  " 


I 
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50  to  60  per  cent. 
To  c 


ig  to     I 


>  OBTAIN  PURE  ReGULUS  OP  CoBAI 
the  Regulus  obtained  as  jufl  mentioned 
fhoold  be  purified  Irom  Iron,  or  Iron 
and  Nickel  by  fomt:  of  the  mnbods 
meniioned  in  treating  of  the  firfl  fpe- 
ties.*  (The  Rcgulus  obtained  from  the 
blue  Calcilonn  Ores  is  commocly  the 
pureff,)  and  then  melted  with  black 
tlux  and  Rolin. 


SECTION     XII. 

ORES  at  NICKEL. 

SPECIES  I. 

'^Native  Nickbl  ai-lotbd  with  Uo«. 

328.        It  ts  foluble  in  Nitrous  Acid.     By  tbisl 
folutiou  much   of  the    Iron    is 

•  Sie  pvtktilarty  Ns.  3*9.  310.  311. 
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ftted.    Its  fubfequent  treatment  will  be 
feen  in  No.  336. 


SPECIES  II. 

Nickel  Ochre.  . 

I  329.  This  being  a  mixture  of  Arfenicated 
Nickel  and  Vitriol  of  Nickel,  thefelhoiild 
be  feparated  by  elixiviation,  this  laft 
bfiing  foluble  and  the  former  not.  How 
Vitriol  of  Nickel  (hould  be  treated  will 

^t»e  feen  No.  352.  How  ArfenicatedXickel, 

^e  Ihal!  next  Ibew. 


ArSENICATEO   NlCICEL. 

I  330.  Gmelin  treated  lao  grains  of  tliis 
Ore  with  3  ounces  of  ilrong  Marine 
Acid  in  a  heit  fomewhat  inferior  to 
that  of  boiling,  and  found  it  all  dilTolved 
to  3  grains,  which  appeared  to  be  Baro- 
felenite  adhering  or  mixed  with  tlicOre.* 
The  diluted  folution  lie  filtered  adding 
fo  much  water  as  to  make  the  whole 
7  ounces.  To  4  ounces  of  this  he  ad- 
ded, mild  Volalkali,  a  precipitate  at  firft 
appeared,  but  foon  vanilhed  ;  however 
(he  whole  was  not  diflblved  before  fil- 
tration ;  he  then  filtered  it,  and  to  the 
refiduum  on  the  filter  continued  to  add 
more  Alkali  until  all   was  difTolved  to 

•   I  Chym.  Ann.   1794.   j. 

3  M  2  one 
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one  grain,  what  pafled  lafl  wis  of  i 
puiplt;  colour. 
331,  The  blue  Alkaline  folution  he  dif}i!!c(i 
for  tlie  inoti  part,  and  obuiiicd  a  greeu- 
ifh  dcpolit  weighing  o  t;iaiii8.  This 
he  ircatetl  ptR  se  in  .1  lirung  heat, 
but  could  not  melt  it-  Bui  by  ihc  ad- 
dition ol  iiorax  and  Charcoal,  obtained' 
very  britilc  reddilh  wlitt;;  meidlic  git^ 
bulcs.  which  were  not  raagnctic. — per- 
haps not  pcrfeflly  melted. — Difliliing. 
off  the  remainder  of  the  Voloikati  ha 
obtained  a  refiduum  weighing  223  grains, 
which  wa?  nearly  of  the  lame  nature  as 
the  foregoing. 


SPECIES  IV. 

StitPKURATED  NlCntL. 

351.  To  examine  tliis  Ore  in  the  liquid 
way,  it  may  be  difTolved  in  Nitrous 
Acid,  and  much  at  lead  of  the  Sulphur 
dcpolitcd,  and  pcrtiaps  part  of  the  Ar- 
fenic  fcparatcd  ;  by  concentrating  the  folu- 
tion and  adding  water  much  may 
be   feparaicd. 

333.  But  the  ufual  method  is  to  expel  as  mv» 
as  pnfiihle  of  both   by  long  cominucc 
TorrcfafHon.    The  Ore  then  lofes  frt" 
'  to   i  its  weight.      And  .ts  I   bcliei 
much  of  the   Sulphur  h  acidified, 
then   becomes    cmek    and    fo    mucU 

334.  the  greener  as  it  is  richer. — On  the  Orq 
in   rhia   (late    no  analytic  experimenti 
that  I  know  of,  liavc  been  made.     It  i 
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then  mixeii  with  two  at  three  times  its 
weight  of  black  flux  covered  with  com- 
mon Salt,  and  melted  in  a  forge  by  a 
violent  heat  continued  from  half  to  ^ 
of  an  hour.  The  Kegulus  is  generally 
from  '^  to  [  of  the  crude  Ore.  2 
Bercm.  234.  This  is  called  Crons- 
ted's  Kcgulus. 

This  Regains  Bergman  diflblved  in 
Nitrons  Acid,  and  evaporaring  the 
folution,  obtiined  cryllaHzed  Nitrated 
Nickel  ;  thus,  much  of  the  Iron  and  pro- 
bably alfo  much  of  the  Arfenic  were 
got  rid  of,  the  Cryflals  he  calcined,  and 
during  calcination  f|}rink!cd  them  over 
with  powdered  Charcoal,  hy  which  means 
much  (perhaps  a'l)  the  Arfenic  was  Vo- 
■36.  ktilized.  This  Calx  reduced  (probably 
with  black  flux)  gave  a  grey  femi-duflil 
Regulus,  but  when  this  alfo  was  diflblved 
in  NitroiK  Acid  and  precipitated  by  a 
fixed  Alkali,  the  precipitate  reduced  gave 
a  brittle  Regulus  a  Bercm.  253.  Which 
might  proceed  from  imperfett  fufion  or 
ablorbtion  of  Carbon  from  the  flux,  for 
this  fccond  Regulus,  treated  as  the  for- 
mer gave  a  ihird  that  was  femi-ducflil. 

Again  havinpditTolved  another  portion  of 
the  Regulusof  Cronsted  in  Nitrous  Acid. 
and  precipitated  the  folution  by  a  fixed 
Alkali,  rifter  edulcoration  and  deficcation 
he  expofcd  487  grains  of  it  to  V'olalkali 
added  10  excefs  ;  after  24  hours  he  found 
the  whole  difToIved  except  50  grains, 
confequently  4'i7  remained  in  the  folu- 
tion ;  yet  this  folution  filtered  and  evapo- 
rated 
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rated  to  drynefs  left  only  282  grains.' 
Thefe  reduced  afforded  a  Regulus,  white 
Semi-doflil  and  Magnetic,  wdghitjg  15 
grains  andits  SpecificGraviiy  7,000,  the 
Scoria  were  of  a  bay  colour,  gave  a 
Hyacinth  red  to  Borax  and  contained  as 
much  Calx  of  Kickel  as  afforded  a  Rcgulus 
of  30  grains,  which  being  mixed  with  the 
former  was  infufible  by  the  blow-pipe 
even  with  Borax.  Yet,  calcined  with 
powdered  Charcoal,  fmelled  neither  of 
Sulphur  or  Arfenic.  and  when  reduced, 
tinged  the  flux  Hyacinth  red,  and  was 
foluble  in  Nitrous  Acid,   to  which  it  gave 

33P.  a  beautiful  green  colour.  This  1  lake 
to  have  been  pure  Reguline  Nickel. 

339'  The  rcfiduum  of  50  grains.  No.  337. 
which  the  Volalkali  left  un-diffblved,  he 
iilfo  reduced,  about  13  grains  of  a  bright 
whitifli  fcaly  brittle  Regulus  were  pro- 
duced, its  Specific  Gravity  9,33^.  litis 
Bergman  feems  to  have  conddered  as 
the  pureft  Regulus  of  Nickel,  for  p. 
267  he  fays  Its  Specific  Gravity  is  not 
lower  than  9,000  at  the  Icaft,  and  yet  he 
owns  its  Scoria  were  obfcureJy  blue  at 
boitom,  where  in  coniaift  with  the  Regu- 
lus, and  reddifh  brown  at  top. 

That  it  gave  at  firft  a  blue,  and  then 
a  Hyacinth  culour  to  Borax. — That  it 
was  railly  fufible,  and  yrt  p.  iS^heaf- 
feris  that  Nickel  is  fn  much  the  more  re- 
fraflory  as  it  ts  purer. — That  it  coiittincd 

*  Here  thea  U  a  I0&  or  ijc  grsiiu,    ind  raopoliDf  &* 
4J7  foproc«e<l  from    513  of  Reguliu  of  Nickd  (wlucli  iiJ 
Scrgmmn'i  rice)  ■nd  fuppofing  llw  Calx  htn  revived,    ' 
thcie  Monld  be  a  lofi  of  41  graini  unaccoaotcd  fbr. 

Sulptuir. 


I 
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Sulphur. — And  laftly  dial  Nickel  is  in- 
tirciy  folubJe  in  Vulalkali,  and  yet  this 
Regulus  proceeded  from  50  grains  tliaj 
were  infulubic  in  tlial  menftruum. 

Hence  I  am  inclined  to  think  thai  this 
Rcjjuius  was  much  more  impure  ilian  ihe 
Kirmer.  The  blue  tint  communicited  to 
the  flux  is  an  ambiguous  fign  of  Cobalt 
as  a  fmall  proportion  of  Nickel  or  IWan- 
gdncfc  might  impart  it,  and  it  is  remark- 
able thai  Bergman  never  fufpedcd  tlie 
prefencc  of  this  fubltaiice. 

The  variations  of  Specific  Gravity  of- 
t,vi  remarked  by  Bergman  might  pro- 
ceed from  the  more  or  Icfs  perfect  {\iCion 
of  this  refraflory  iMeial,  from  the  varia- 
ble quantity  of  Carbon  it  might  have 
imbibed  in  tufion,  from  the  variable  quan- 
tity of  Sulphur  retained,  and  the  more 
or  Icfs  intimate  union  it  might  have  con- 
traifVed  with  Manganefe  or  Iron. 

In  the  DRV  WAY,  BEacMAN  em- 
ployed all  the  expedients  which  the  pro- 
foundert  knowledge  of  the  iMetallurgic 
art  could  fugged  10  purify  this  Semi- 
Metal ;  thcfewcreTorrefatflion,  Sulphu- 
rization,  Hepalizauon,  Calcination  by 
Nitre,  and  Deferrificauon  by  Sal-Ammo- 
niac. His  fubjcd  was  Cronsted's  Re- 
gulus. 

3+3.  I.  By  Torrefaiiion  he  expelled  much 
of  the  Sulphur  and  Arfenic  ftill  inherent 
in  that  Regulus,  much  of  the  Iron  and 
(as  he  thought)  of  the  Cobalt  remained 
in  the  Scoria.  After  four  fimilar  torrc- 
faclions  long  continued  and  alternate 
rcdii<ftion3,  h«  found  the  Specific  Gravity 
of 
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of  the  Regulus  only  7,o^B.  Hence  it  is  J 
plain  that  the  Specific  Gravity  of  ihe  ] 
iinpurcll  Hegulus  of  Mckcl  is  liighcr  1 
Hon  that  ot  a  purer,  lur  ihc  Spccitic  J 
Gi-avity  oi  CRoNSrto's  RctjuIus  was  ' 
7,42t. — Yet  it  l>ill  tuniaiijcd  Arfcnic, 
which  he  cxpcUcd  by  lorrctying  the 
comminuted  Kqjulus  with  pulverized 
Charcoal, — If  this  had  been  done  I'ooncr, 
it  appears  lltat  the  Kei^uUis  would  have 
been  much  f(>oiier  p'jriiied.  lor  after  tliis 
Calx  was  reduced,  the  Rcgulus  itafTordcd 
no  longer  ftjrmcd  gtcen  vcgciations  when 
calcined,  nor  exhaled  aa  Arfeutca!  iincll, 
and  the  Re^ulus  afturdcd  by  tliis  Csix 
imparted  an  excectlin^  pure  green  colcpur 
to  ^i!ro'JS  Acid  ;  it  Iri't,  it  is  true  a  black 
infoluble  rcfiduum  whidi  appears  lo  me 
to  he  nothing  more  t!ian  a  kind  of  Plum- 
bago r;;fuUuii;  front  the  Coal ;  accord- 
ingly it  wliit^-nedand  evaporitcd  on  burn- 
ing Codk  with  fcarce  any  fmcll  of  Arfc- 
nic. This  Re^uIus  and  another  refuUtng 
from  the  redn^ion  of  the  Calces  of  that 
laft  mentioned,  were  M.ignetic,  hcocchc 
judged  them  to  be  Oill  impure,  but 
there  ia  much  realun  to  fufpcct  that  Iron 
is  not  the  only  fubftancc  capable  of  Mag- 
netifm. — Upon  the  whole  this  Regulm 
which  was  wlntifli  and  fcmi-diiitil  wai 
in  my  opinion  as  pure  a^  Iron  ntid  oti 
metals  commonly  are. 

In  this  way  tliercloro  Mekcl  after  ivn 
or  three  torrefaijbons  willi  Charcn 
and  fubfequcnt  reducUuns,  may  olwa; 
be  obtained   pure. — whca   it  is  fo. 


ALXsis  AW  KSSAT.  NICKEL  ORES.  457 

does  not  vegetate  when  calcined,  and  its 
Calx  is  not  green  but  browiiilh  red,  and 
the  fcoria  attending  its  Calciii:uicMi  arc  of 
(he  fame  colour. — If  neccHhry  its  I'ar- 
tbfcr  purification  may  be  attempted  in  the 
motft  way  by  V'oialkali  as  in  \i>   %\j. 

z.  Hia  objciit  in  adding  Sulphur  to  the 
Regulus  w;is,  to  free  the  terruginons 
part  from  the  Suljiiiur,  thinking  it  had 
a  greater  affinity  to  Nickel  than  to  Iran. 
The  contrary  however  fccms  to  rac  to 
have  taken  place,  ihe  Nickel  ind  Iron 
feetn  to  have  combined  more  clolely, 
which  circmnllance  together  wJifi  the 
thorough  cxpuil'ion  of  the  Arfcnic,  rca- 
dered  die  Specific  Gravity  ol"  the  com- 
pound Regulus  higher, 

3-  As  Cobalt  unites  more  earity  with 
Liver  of  Sulphur  thin  with  Nickel,  be 
reforteti  to  thw  fubflnnce  as  projier  to 
promote' their  fcparation,  and  in  efTeeV 
foimd  that  by  projecting  Nitre  on  the 
Hepor  that  kept  them  both  as  he  ima- 
gined in  fufion,  and  rhiisdertrnying  tliat 
portion  of  it  that  kept  the  Nickel  in  fo- 
iution,  he  found  he  fiys  the  Nickel 
freer  from  Cobalt.  The  proof  of  this 
howfcvarr  he  has  not  given. 

4.  By  C^lcin;itinn  with  Nitre,  lie  ex- 
peiitfah  that  the  Cobsif,  Iron,  Sulphur 
"  and  Arienic  wnuld  be  fepafated  fA>m  the 
Nickel,  35  thii  fcemed  miire  difficultly 
oxygdhafed  than  the  former  fubfiances, 
bnt  ir  doc^  not  appear  to  have  expelled 
the  Cobalr,  but  only  the  Sulphur  and 
Arfinic;  ihe  ohlv  reafon  he  had  for 
thinking  the  Cobilt  slfo  calcined,  wis 
.  II.  -,  N  the 
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tlie  BLUE  colour  Hruck  on  the  fides  of 
the  crucible ;  bui  this  might  proceed  Irom 
the  power  wfiidi  iartann  has  of  receiv- 
ing this  cohjur  trora  a  (mill  proportiun 
ot  Calx  of  iNickc!,  as  Klairoth  h«s 
ftiewii.  The  Iron  in  this  experiment 
fceins  after  the  expulfion  of  ihc  Arftjiic 
to  liave  united  more  iaiimatu})'  with  the 
Nickel. 

348.  5.  Sublimation  of  Sal  Ammoniac  froi 
d]c*  calcined  Mafs,  was  found  infufiictci 

349.  to  feparate  the  Iron.     Bergmak  lccnis| 
inclined    to  think  thai   f^ic.el    mav 

fomc       PECULIAR        MODIFICATIOH 

Iron,  this  however  muft  mcui  thai  it] 
contains  fome  other  matter  bcfides  Irontl 
oiherwife  this  word  is  without  a  mean-r 
ing  ;  all  the  other  known  modification^! 
of  Iron  proceed  from  its  containing  Si-^r 
dcrite,  Carbon,  Oxygen,  &c. 

350.  To   OBTAIN    TtlE    PUKEST    ReCULOS 

OF  Nickel,    Klaproth  employed  the 

following  procefs. 1.  The  Ore  broken 

intofmall  bits  is  torrefied  until  it  nolon', 
ger  fmells  of  Sulphur  or  Arfcnic, 
forms  green  vegetations;  this  Calx  i 
reduced  by  two  parts  black  flux,  and  al 
vellowilh  white  brittle  and  fufible  Rcgu-I 
lus  is  obtained. 
351.  2.  This  Regulus  isogiun  broken  i 

calcined,  and  then  dlgcl^ol  with  its  weight! 
of  Oil  of  Vitriol,  and  diftille^.!  10  diynclj,  f 
Thcdrymafsisdiffolvcdin  Waicr  and  fil- 
tered i    this  foluiion   dcpofits  Cryftals  of 
Arfenic,  and   finally  affords  dark  green 
Rhomboidal  Cryftals  of  Vitriol  c  '  ' 


I 
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3.  The  Vitriol  of  Nickel  is  rc-diflblved 
in  Water  and  precipitated  by  Tartarin, 
edulcorated  dried  and  re-diflblved  in 
Volalkali,  the  blue  Iblution  leaves  a  Re- 
Ijduum  which  is  filtered  otf>  the  filtered 
liquor  is  then  faturated  with  Nitrous 
Acid,  and  the  Nickel  precipitated  in 
the  form  of  a  greyifh  green  powder  by 
Tartarin ;  from  this  Calx  the  pureft 
Regulusis  obtained.     2  Berl.  B&ob.  34. 

SECTION  XIII. 

ORES  OF  MANGANESE. 

SPECIES  I. 

Native  Manganese. 

An  Ore  fufpedted  to  be  of  this  fort 
may  be  examined  by  cffaying  iis  folu- 
bility  in  Marine  Acid,  its  precipitabiliry 
therefrom  in  the  form  of  a  white  Calx 
bv  aerated  Soda,  the  colour  this  C;ilx  af- 
fames  by  cxpofure  to  the  air  or  heat, 
the  deportment  of  this  Calx,  if  blackened, 
with  the  Nitrous  Acid,  i^ith  or  without 
the  addition  of  Sugar. 

SPECIES  II.  and  III. 

r.    Black,   Brown,   White    and  Rfd 
Calces  op  Manganese. 


Thefc  are  generally  mixed  with  more 
or  lefs  Iron,  mild  Calcareous  Earth  or 
Barolite. 

3  N  *  -iSV 
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33j.  To    anftlyfc   tbeie    Ores,    Bcrcma 

ndviics   loJutigo   ia  any  oi  the  M'mei 
Aads,  adcUiig  Sugar  from  tiaw  to  lime. 
The   WHITE  Owi  do  uot   require  this 
add'iinn,  nor  da  t!^    Kkd  ofiei)>  and  al- 
ways icis  than  the  others.     Willi  rcfpod 
lo  ihc  Grct,  Black  and  Bkown,  the 
quantity  oi  Sugar  is  proporlioaed  to  the 
puijly  of  the  Ore,  that  is  the  propor- 
tion of   Mariganfilc  it  contwns,  and  ofj 
the  oxygenation  of  the  Acid.     Binohf.im- 
to  diirolve  the  black.  Mattgande  of  iLt 
mLD,  which  is  of  the  purcft  kind,  em-^ 
plt^td  abktvc   ^  times  its  weight.<^  N 
trom  Acid,  and  ^  of  ils  weight  of  Su- 

356.  gar.  Gadolix  10  difTolvc  40  grainj  ot 
Calx  of  Man^nefc  ulcd  9  times  Its 
weight  of  Nitrou'  Acid  whole  Specific 
Gravity  was  1,283  at»d  S  times  iir 
weight  of  Water  in  a  very  geiule  heat 
only  laying  the  rctott  near  the  fire,  and 
adding  only  y  or  10  grains  of  Sugar. 
TI1C  kind  of  Su^ai  em  >loyed  may  alfo 
defctve  coniid<:rjlioa.  The  Muioe  Acid 
requires  leail  Sugar,  and  (ecnis  belt 
adapted  for  thefc  expcrinKnts  ^  a  gcntli 
heat  IliDuld  be  employed,  Sugar  bcii^ 
added  the  formation  of  the  onymuriatic; 
Acid  is  prevented.  Its  productioo  is  a 
lure  fign  of  the  prcfcncc  of  Mangancfe. 

3jy.  Ti>  s^rAKATKlKos  trom  Makga- 

NE5K,  We  have  ahcidy  given  fome  me^ 
tbodi,  No.  izi,  &ic.  To  which  we 
fhall  here  add  iku  of  Mclih.  Emu 
VA9.T.  which  t)  grounded  on  the  great< 
alTmtty  ct'  the  Marine  Acid  to  the  Ctl: 
of  Alingancli;  tlun   to  thut   of  IrOD 


ne.     ■ 

I 


*»Ai.ysis.       ORES  or  MANGANESE.  461 

Tliey  difiblved  the  Ore  ia  Marine  Acid 
and  evaporated  the  folution  flightly, 
then  iatorated  the  cxcefs  of  Acid  with 
iiltcd  Alkali  until  the  liquor  begaa  to 
grow  turbid,  then  made  it  boti  for  a 
quatter  of  an  hour ;  in  proportion  as  it 
healed  it  depoCced  a  plentiful  precipi- 
tate, which  being  filtered  off  proved  to 
be  Iron  i  the  fihered  liquor  was  dear 
and  colourlels,  containing  only  Manga- 
nefe.  which  they  precipitated  by  a  raiid 
fixed  Altali. — Wfstrums's  method  may 
be  leen  No.  362.     It   Js  tedious. 

According  to  Hhrmstad  the  lolu- 
tion  of  Tartacized  Tarlarin  does  not 
precipitate  Iron  from  ihe  Marine  A^^id, 
tho'  it  docs  Mangancfe  from  that  Acid 
Hence  lie  concludes  it  would  le]iaraic 
llie  later  froip  tlie  former  metal.  2 
Cliym.  Ann.  179;-  315. 

According  to   Richter,  Manganefc 
is  perfe^ly  fcparated  from  Iron  bv  treat-  , 
iiig  its  fuiution    in    Vitriolic    Acid    witbJ 
that  of  Tartarizcd  Tartarin  in  a  gentlci 
heal ;    if  both  I'olutions  be    I'ufficicntly   ' 
concentrated,  tlie  mixture   will  imijacdi- 
atcly    become    turbid,    ihs    evaporation 
lliould    be    continxwd   until    the   Tartar 
Vitriolatc  begins  to  Crj'ftallze.    The  clear 
hquijr  poured  otf,  the  refiduum  fparingljf 
walhed  to  carry  off  the  Tartarlzed  Iron, 
and  then  dried  and  ignited  to  difperfe  the 
Taitarous  Acid,  exhibits    the   Calx  of 
M-inganefe  pcrfcdlv  pure. — The  Water 
tif  ICIutriation  joined  tu  the  liquor  pour* 
M  "ff,  may  aifo  '«   larther  evaporated 
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to  find  whether  it  will  (liU  depolit  any- 
precipitate. 

360.  As    THE    Blucbh   Black  Ore 

Manganeie  had  been  taken  for  Cobalt, 
by  an  eminent  Mincralogifl,  chiefly  by 
reafon  of  fome  Chvmical  cxj>erimcnts 
imperfciflly  confiiiered,  Westbumb  fub- 
jected  a  mixture  of  21;  grains  of  an  Ore 
of  this  lort  with  400  ot  Ta'^tarin,  to  A 
rtrong  heat  in  a  t  ucible,  and  thus  ob- 
tained a  bluith  black  powder  and  a  com- 
paft  bluifh  flag  which  thrown  in  Water, 
became  firft  Grefn.  then  Blde  and 
laftly  Red.  And  thus  was  c^-idently 
proved  to  be  Manganefe.        ••. 

261.  He  alfo  tried  50   grains  of  it  with 

Aqua  Regia,  to  fee  whether  it  would 
give  a  fympathetic  Ink  as  it  was  faid 
to  do ;  10  grains  of  a  white  powder 
remained  uodiflblved,  the  folution  was 
at  firit  YELLOWISH  Red,  and  during 
digeftioQ  and  evaporation  became  ftiS 
RtDDER  and  at  laft  of  an  Xmethyltine 
colour.  Letters  then  written  with  it 
were  GREEN  while  warm,  and  did  Dol 
•  vanilh  on  coohng  but  became  yellowilh, 
and  when  agaitt  warmed  Brown. — He 
then  proceeded  to  its  Analyfis. 

362.  Trciting  50  grains  of  it  with  Marine 

Acid  in  a  gentle  iieat,  he  obfcr\'cd  it  to 
yield  oxymuriatic  Gas,  15  grains  re- 
mained undiflblvcd  which  appeared  to  be 
Siliceous. — The  folutioii  wasgiecn  but  by 
continued  ebullition  become  yellow,  and 
the  addition  of  Sugir  did  not  tender  it 
lourlcfs,  hence  it  appeared  tocontain  I 
and  this  indication  wa«  coofirmed  by 


I 
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feiving  that  Frunite  precipitated  it  slue 
and  a  mild  Alkali  white.  But  this 
white  precipitate  when  dried  and  ex- 
pofed  to  the  air  became  Red  wliich 
pure   Manganefc  would  not  do. 

2.  lu  tind  the  piojwrlion  of  thefe 
Ingredients,  10  200  giains  of  the  Ore 
he  apj.lied  a  fulficiency  of  Mephito- 
N[TRous  Acid.*  52  grains  rem  .med 
undiiFolvcd,  which  being  heated  for 
fome  time  to  whitenefs,  were  reduced 
to  40,5.  Thefe  treated  with  frefh  Nitrous 
Acid  lell  about  19,7  unditiolved. 

He  then  returned  to  the  Metallic  folu- 
tion  ;  by  inferting  a  plate  of  Iroii  into  it, 
he  found  it  contained  a  very  minute  pro- 
portion of  Copper,  and  trying  it  with 
concentrated  Vitriohc  Acid  difcovered 
neither  Calx  nor  Barytes. —  fhe  fepara- 
tion  of  Iron  and  Manganefc  he  found 
imperfe<ftly  effeifted,  either  by  the  ace- 
tous Acid,  or  Oxygenation  and  folution 
in  Nitrous  Acid  with  Sugar. 

The  application  of  PruHite  fucceeded 
better ;  to  the  folution  diluted  with  20 
times  it3  weight  of  Water,  he  added 
fome  Nitrous  Acid,  and  into  this  dilute 
-folution  he  jfridually  inferted  i;o  grains 
of  cryftalized  and  finely  pulverized  Pruf- 
(ite.  as  long  aa  a  bluk  precipitate  en- 
fued,  and  until  a  white  precipitate  ap- 
peared, he  then  agitated  the  liquor  and 
digetled  it  for  8  days,  and  then  left  it 
in  a  cool  place  to  fettle.     The  fuoerna- 

f  Heteioforc  called  Plilogillicdted  Niirous  Acid. 
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tent  liquor  being  at  hiii  clear  he  poured  it! 
off,  edulcorated  a«<l  dried  ihe  prccipi-l 
late  which  then  weighwl  93  grains  aodf 
afier  ignition  only  53.  t^w  as  he  f 
knew  his  Prullite  to  contain  1 3  per  cent./ 
of  Iron,  he  dedactcd  22,5  from  the  j 
there  remained  30,5  as  the  ferrugin 
contents  of  200  grains  of  the  Ore- 

366-  The  decinied  liquor  he  then  precipi- I 
taied  with  mild  Soda;  the  precipitate  I 
M*ae  .white  and  weighed  uhen  dry  1S5  I 
grains;  ss  he  fufpeiSed  it  toeomain  Ar- | 
KtiU  he  cffayed  ii  with  diftilled  Vinegar,  I 
but  found  ihc  whole  diHolv^ :  I'lis  foltt*  J 
rton  he  a^in  precipitated  widi  Soda  and  I 
heating  the  precipitate  to  redncfs,  found  I 
it  (o  become  pcrfc>5t(y  black,  it  then  { 
washed  50  grain3. 

367.  tiADuLiN  diflolvcd  240  grains  of  Calx  I 
of  Mangandc  in  1440  oi  Marine  Acidl 
of  the  Specific  Gravity  1,175  '"  «  tcf"-  1 
perate  heat:  43  grains  whicli  appeared  1 
to  be  ferruginous  Sand  remained  tui- 
difToh-cd. 

358,  Into  the  diluted  and  fihered  ibluiion  J 
hit  dropped  dilute  \''itriolic  Acid,  vrhidi  [ 
produced  a  white  precipitate  cotififting  ol  1 
Barfotenite,   it  weitrhed  when  dried  about  I 

12,5  grains. The   Barfofctiite  bcinij  I 

feparatetl  by  filtration,  he  again  treated  | 
the  filtered  and  rtill  tiutbcr  dilufeil  folu-  1 
lion  with  Tartjrin,  this  pnxlucwl  :i  pre-  [ 
cipictte  which  w-k  re-diffi^lved  by  the 
excefs  of  Acid  with  erfcr\-efccnce.  But  , 
the  addition  of  mnre  Alkali  ciufcd  a  fc-  J 
cond  precipiMfion  whiU),  netAtr  eScr- 
vefced  nor  re-diiTIiJvcd.    'I'he  lif]uor  \ 
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ing  then  ftrongly  digefted  was  filtered 
off,  and  the  preajntates  cdulcornted  and 
dried  in  a  teioperate  heat  weighed  297,6 
grains. 

This  dried  precipitate  being  treated 
with  Vitriolic  Add  diluted  with  3  times 
its  weight  of  Water,  crFcrvefced,  but 
formed  only  a  turbid  fulution  ;  the  folu- 
lion  gradually  depodted  a  ^vh't<::  Matter 
which  was  infuKtblc  in  above  00  times 
its  weight  of  Water,  became  milky  when 
re-Jiflblved  in  dilule  Vitriolic  Acid,  and 
from  this  folution  Pruffite  expelled  a 
BLUE  precipitate.— With  Marine  Acid 
this  Matter  alfo,  after  a  confidcrable 
time,  aflbrded  a  clear  yellow  folution 
which  Pruliitealfo  precipinted  blue. — 
Another  part  of  it  treated  with  CauOic 
fixed  AlKaii  was  converted  iiito  Iron 
Ochre  — Another  part  was,  ifao'  wilh 
difficulty  melted  into  a  black  Globule  by 
the  blow-pipe,  but  in  a  moderate  heat 
retained  its  whitenef? ;  with  Borax  it 
appeared  grcenifh "  while  hot,  but  co- 
lourlefs  when  cold,  and  hence  he  Judged 
it  to  beSiDERiTic  Calx  i  he  (olmion 
from  which  this  had  dcpofited,  being 
fanher  diluted  and  heated  to  Ebullition, 
depofited  flill  more  of  it,  10  ihc  amoi-nt 
of  about  10,5  grains  after  which  he  ex- 
pelled die  Calx  of  Manganefe  by  Tar- 
tarin.* 

The  late  great  Artift  Mr.  Wrdgwqod 
diflblvcd  a  quantity  of  black,  Wadd  in  a 
large  quantity  of  Nitrous  Acid  heated. 


Vol,  ir. 
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iind  adding  Tanarin  to  the  folutton, 
taiiicd  firi)  a  whits  prccipitaie  whi 
proved  10  be  Lead,  nexta  rusty  xeo  pre- 
cipitate which  was  Iron,  and  laAIy 
WHITE  which  on  di7ing  became  broi 
and  was  Calx  ot*  Manginefe. 
572.  In  the  liRV  way,  Mr.  Weocwoo 
extra^cd  from  it  by  black  flux  in  a  hi 
of  90".  of  his  Pyrouieicr  4,6  per  cent. 
of  Lead.  According  to  Scheele  Man- 
ganefe  is  found  in  ihc  alhes  of  moll 
v^etabtes,  andto  itttie  BLiTKor  crcbn- 
ISH  colour  of  calcined  vegetable  Alkali 
ifl  owing.  If  3  pans  of  the  AlkiU  of 
Tartar,  1  of  fifted  aihcs,  and  \  of  Nitre 
be  melted  logetlicr  they  form  a  dark 
green  mafs,  which  difToIved  in  Water 
JRbrds  a  beautiful  green  folution  and 
this  being  filtered,  cm  the  addition  of  a 
few  drops  of  Oil  of  Vitriol  becomes  . 
RED,  and  after  a  few  daysa  brown  Pow-, 
der  dcpofiis,  whtcji  has  the  prop»iTties  of 
Maiiganefc-  Mem.  Stock.  1774"  189. 
_  llie  afheso!  Serpyllum  contain  very 
i  -L'ille  of  it,  thofe  of  trees  contain  moA. 
Tbid.   I So. 

373.  To  aiialyfe  the  Cherry  Red  Ore  of 
PiEDMi»NT  Chcvilier  Napion  firft  re- 
duced it  to  powder  in  an  Iron  Mortar,  ' 
and  then  by  dilute  "Vitriolic  Acid  fepa- 
rated  ihe  adventitious  particles  of  Iroa. 
,.  a.  Of  this  powder  well  walhed  aad 
dried,  be  mixed  zoo  grains  with  »o 
grains  of  mild  'I'arnrin  and  heated  it  to 
redncfs  for  two  hours  in  a  Siher  Cup. 

3.  On  this  heated  ma&  he  poured  Wa- 
ter, which  reddened,  and  10  this  lye 
grjidually  added  Niirous  Acid,  on  adding 
Sugit 


li^^ 
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Sugar  he  obtained  a  colouriefs  foluiiwi. 
This  bang  filtered  ofT,  left  a  rcliduutn 
weighing  5z^5  grains,  which  proved  to 
be  siliceous. 

4.  The  'fihercd  foluiion  cflaycJ  with 
Vitriolic  Acid  difcovered  no  Barytes. 
Treated  witli  Cauftic  Velalluli  the  Man- 
gjnefe  was  precipitated  with  a  fmall  pro- 
portion o£  Calx  of  tron.  The  precipi- 
tate well  wafhed  and  dried  weighed  93.12 
grains — The  liquor  then  treated  witli 
mild  Volalkali  arfbrdtrd  a  precipitate 
which  weighed  after  CalcisitiiLin  in  a 
white  heat  Tor  1,5  hour  46  grains. 

The  precipitate  No.  4,  btrtrg  calcined 
to  blackncfs  and  re-diflblved  by  dilute  Ni- 
trous Acid  and  Sugar  left  a  refiduum 
weighing  1,5  grains  nearly  and  appeared 
to  be  ArgiU.     Mem  Turin  tySB?  ^06. 

To     OBTAIN     ReGULUS    OF    MjlNCA- 

KESE,  Take:  ;:  ounces  of  the  ivhiic  Calx 
purified  from  Iron  and  dried  ib  as  not  to 
become  brown  ;  make  it  into  a  pafle  with 
Oil,  and  dry  it  gently,  then  lay  it  in  a 
crucible  lined  with  Ciiarcoal,  of  which 
J  fiiould  be  empty  and  its  cover  well 
luted  on,  heat  it  moderately  for  5  mi- 
nutes, and  violently  for  ^  o(  an  hour  in 
a  forge  with  the  help  of  a  double  Bel- 
lows It»ded 
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SECTION    XIV. 

ORES  OP   URANITE. 

SPECIES  I. 

nRST  FAMILY. 

'  Uranitic  Ochrz. 

This  Ore  has  as  yet  been  found 
mixed  only  with  Calx  of  Iron.  It  nay 
bt;  feparated  from  the  Calx  of  Iron, 
by  folution  in  dilute  Nitrous  Acid  which 
will  take  up  the  Uranitic  and  rejcd 
dip  Mantal  Calx.— Or  bj  folution  in  di- 
lute Vitriolic  Acid,  which  makes  die 
fame  eleflion,  if  any  Iron  be  diflbJv- 
ed  it  may  be  precipitated  after  fome 
time  by  Zinc,  then  ihc  Zinc  aad  Uraniic 
being  precipitated  by  a  CauRic  fixed 
Alkali.  An  excefe  of  Volalkali  will  take 
up  the  Zinc  and  leave  the  Uranitic  Calx. 


i 


SECOND  FAMILY. 

Micaceous  Uranitiq  Oitit.  I 

.176.  Klafroth  analyfcd tbis  Ore  by  folir-  , 

tion  in  Nitrous  Acid,  ci&yed  this  fola- 
ti<m  for  Marine  Acid  by  that  of  Nitrated 
Silver,  but  found  none.  Hence  the 
Marine  Acid  found  in  it  by  Bergman 
was  merely  accidental.  A  Watch  fpring 
dipped  into  it  was  coated  with  Copper, 
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hence  he  precipitated  the  roluiinn  with 
Cauftic  VoUIkali.  The  precipitate  thus 
obtained  being  blue  he  added  more 
Volalkali  until  it  ccalol  to  exiraO  a 
blue  colour.— I  he  rcliduum  he  rc-dif- 
folvcd  in  Nitrous  Acid,  to  one  poriion 
of  this  falmion  he  added  polifhed  Iron 
which  betrayed  no  fign  of  Copper  or  of 
any  other  metal,  another  portion  he  fa- 
turated  with  Pruffite  and  obtained  a 
brownifli   Red   precipitate,   and  a  third 

■  portion  with  Cauftic  fixed  Alkali  which 
Liin"  gpve  the  pure  yellow  Uranitic  Calx. — 

:  tonfcquenlly     this    fiibftance     connined 

'  nothing  but  this  Calx,  and  (hat  of  (_op- 

'  per. 

SPECIES  II, 

SuLPHORATSD    UrANITE. 

To  examine  the  contents  of  this  Ore. 
Klaproth  employed  Mtrnus  Acid  or 
Atjua  Regia,  as  its  befl  folvents.  By 
applying  the  former  he  obtain<H  from 
2.i\iO  grains  of  this  Mineral,  fix  and 
fometimcs  10  grains  of  Sulphur,  10  or 
17  of  Silex  remained.  Precipitating  the 
ftiluiion  by  Cauflic  fixed  Alkali  he  ob- 
tained the  yellow  Calx. —  This  he  re- 
difTolved  in  dilute  Vitriolic  Acid  ;  after 
fome  time  Vitriol  of  Lead  dcpofiied  in 
a  cryflaline  form. — Ihe  folution  being 
afterwards  fanlicr  concentrated  by  eva- 
poration, (hot  into  Lemon  coloured  ac- 
cumulated Cryflals  of  Uranitic  ViirioL 
378. 
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To    OBTAIN   THE  UraNITLC  RkGU- 

Lvs.    Take  a  or  3  drachms  of  the  yel- 
low Calx,    make  tlxem  into  a  parte  with 
Linfeed  Oil,    dry  the  paftc  in  a  moderate 
heat,  placeitinacrucible lined  with  Char- 
coal, withalitileof  the  purcll  pulverized 
Charcoal    or    Lampblack  ftrewed  over 
it,  lute  on  a  cover  and  heat  it  genily 
for  5    minutes  and  firongly   few  j   ef 
an  hour,  fmall  Reguli  will  be  obuincd. 
Hitherto  they    have  been    foimd    very 
friable,  which  I  lufpeill  has  been  occa- 
lioned   by  the  great  quantity  of  Char- 
379.     coal    fluffed  into  ihe   crucible.     Rich- 
TER   thinks  this  imperfefl  reduftion  to 
proceed  from  Iron,  and  (o  free  the  L'ra- 
niie  from  Iron,  he  advifes  the  N'itrotu. 
folution  to  be  precipiutcd  by  tarta- 
RI6ED  TARTARiH  and  the  precipitate  to 
be  wathed  with   water  imiil  it  ceafcs  10 
exhibit   a   BtuE  colour  with     Pruffian 
Alkali.     (Tartarifed    (ron   being    oiore 
folublc  than  Tanarifcd  Uranite)  t!ie  re- 
fiduum  is  then   to  be  dried  artd  heated 
tft  redncfs  to  expel  the  Tartarous  Add. 
Tlic  yellow  Calif  then  remaining,  to  be 
mixed    with  its   weight    of   dritd   Or 
Blood  over  which  a    litde  Chircott  is 
ftrewed    and   melted  in    a   ftroiig  beat 
for  at   leaft  an  hour.      Thus  a    more 
perfcdl  R^alus  will   be  found.     Phof- 
phoric    Acid  may  indeed-  be  fufpeifted 
but  its  quantity  mult  he  fmall. 

SECTION 
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SECTION  XV. 

ORES  or  TUNGSTEN. 

■  SPECIES  I. 

riRST  FAMILY. 

White  or  Grev  Tuncstew. 

To  analyfc  this  Ore,  Scheele  digciled 
one  pan  of  it  in  3  of  common  pure 
Nitrous  Acid,  it  (hortly  became  yel- 
yow,  after  fomctime.  he  poured  off"  the 
Acid,  edulcorated  the  yellow  powder 
and  digefted  it  with  two  parts  (of  the 
original  weight)  of  Cauftic  Volalkali,  it 
became  wHtTR.  Soon  after  he  poured 
ofl"  the  Alkali,  edulcorated  tlie  powder, 
and  treated  it  again  with  Nitrous  Acid, 
and  after  that  with  Volalkali  as  at  firft, 
until  it  no  longer  appeared  to  be  di- 
minifhed  ;  a  few  grains  only  tlien  re- 
mained and  ihefe  were  merely  Siliceous. 

He  then  examined  thefe  Acid  and 
Alkaline  folutions. 

t.  As  TO  THB  Acid  solutiok,  afew 
drops  of  PrulGlc  difcovered  a  very  mi- 
nute portion  of  Iron  and  no  more.  Cauf- 
tic Volalkali  caufcd  no  precipitate,  and 
mild  Tariarin  precipiiatcd  a  white  pow- 
der which  warned  and  dried,  proved  to 
be  a  mere  Calcareous  Earth.  This  then 
and  nothing  eUe,  was  t^en  up  by  tlie 
Nitrous  Acid. 

2.  Tiie  Alkaline  foiuiioa  faturated 
with  Nitrous  AciddepoHted  a  white  pow- 
der. 
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dci,  which  is  the  Acido  rouciHOOS 
Calx  of  Tumcstemiti. 

383.  .      cie  al.oanalyied  i:  ih.the  dry  Wat, 

which  is  more  expct-mouj;  with oiie  part 
ol'  ihc  Ore  fitiely  pulverized,  he  mixetl 
4  of  jartarin  aiiU  mtrl'cd  them  in  an 
Iron  crucible,  'i  he  fufcd  mafs  he  thrc^' 
imo  12  times  its  weight  of  bwling  \ra- 

384.  ter- — ^Yhat  remained  undissolved  hy 
the  water  he  edulcoT.'iMJ  and  found  it 
fuluble  witlitServertc.-.cc  in  Nitrous  Acidi 
and  pr-cifitaimg  ihis  folunt'n  with  Tar- 
ta  in  -fouiict  It  contained  nothing  more 
than  mere  Calcareous  Earth. 

385.  \\  hat  ilic  Water  had  taken  up  namdy 
the  Alkaline  pun,  he  faturated  with  Ni- 
trous Acid  and  thus  precipitated  a  white 
puwder,  whi-h  walhcd  in  cold  water  and 
dri-si  proved  to  be  the  '.cido  tar- 
TA&IKATKD   CALX  OF   TuNGSTItnTE. 


SECOND  FAMILY. 

Brown  ToNciTSN. 

386.  Klatroth  treated  loograitu  of  thi» 
Ore  finely  pulverized  with  Aqua  Regi* 
formed  of  equal  pans  Nitrous  and  Mu- 
rine Acids  inaboiUng  heat  oonrinued  for 
fome  limC'  The  Ore  became  yellow 
m  ufual,  this  treatment  he  continued 
M'ith  frcih  additions  of  Acid  as  long  af 
anything  could  be  diffolved.  Ho  thm 
obtained  the  ycllow  Calx  Tingle,  ai 
it  remained  utHliflblvcd,  and  found  it  t( 
weigh  after  cdulcoratiba  and  deOccanoc 
91 
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91  grains  il  had  all  the  propenies  of  the 
YELLOW  TUNOSTENITIC  CaLX. — NoTE 
this  is  (horter  than  Scheele's  method. 

The  Acid  employed  in  digcftion,  and 
the  Water  of  edulcoration  he  evaporated 
to  a  fmatl  volume,  and  faturated  this 
with  Cauflie  Volaikali,  only  about  half 
a  grain  of  Argill  and  Iron  Ochre  was 
precipitated.  But  this  being  filtered  off 
and  the  foluiion  warmed  treated  with 
Tartarin,  a  copious  precipitate  of  Calca- 
reous Earth  refulied. 


SPECIES  n> 

Wolfram. 


To  difcover  the  contents  of  this  Ore 
at  that  time  little  known,  the  Brothers 
Elhi;yart  made  fome  preliminary  ex- 
pcrimenis,  and  in  the  fubfequent  pro- 
cefs  difplayed  that  penetration  and  (aga- 
city  for  which,  on  other  fubjcifls  the 
Spanifh  Nation  has  long  been  eminently 
diflinguifhed. 
389.  X.    They  mixed  two  drachms  of  this 

fubftance  with  4  of  Tartarin.  This 
mixture  they  found  fufible  and  while  in 
fufion  they  poured  out  on  a  Copper  Plate. 
There  remained  a  black  fubftance  in  the 
crucible,  which  after  edulcoration  weigh- 
ed 37  grains. 

2-  They  then  examined  the  fubftance 

poured  out  on  the  Plate.     This  they 

found  in  great  meafuro  foluble  in  Water, 

and  adding  to  this  the  Water  alfo  that 

ot,  II.  3  r  had 
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liad  wa(hed  the  fubAaiKe  in  the  crucible, 
they  filiert-'d  tlie  whole,  and  found  on  the 
filter  a  hghi  coloured  pcmder  which 
Hciglied  9  grains.  Hence  tbcy  inferred 
ihat  tlie  Alkaline  fujution  Hill  retained  98 

-  grains.*  ■ 

390-     '    Hence  then  3  fubjefta  remained  to  I 

::'examined,    the  37  gi'ains  thai  rcmaina 
uomeUed  in  tlic  crucible,    the  9  grain^ 
wliith   remained  on  tlic  filter,     and  thi^ 
ga  which  the  Alkaline  folution  retained.1 

1 .  The  37  grains  that  remained  in  Uie 
crucible,  they  examined  by  the  blow- 
pipe and  found  that  a  panicle  of  that 
tmaitcr  became  o^eenish  yellow  in 
the  interior  fiamc,  and  red  in  the  exte- 
rior. Hence  they  concluded  thefc  37  , 
grains  tu  be  a  miifture  of  Iron  and  Maa-i 
ganefe. 

2.  The  9  grains  on  the  filter  examinct. 
in  the  fame  manner  difcovered  a  fmalla 
mixture  of  Manganefe. 

391.  3.  The  Alkahne  folution  treated  witii 

Nitrous  Acid  gave  awHiTi  precipiute,' 
which  was  foluble  in  Water,    turned  tn- 
fufion  of  Turnfolc  Red,   in  a  u-ord,  had 
all  the  properties  of  ilie  Acioo  Tar 
simatedCalx,  as  ihcy  afterwards  t 
fully  evinced. 

Having  thus   difcovered   the  get 
contents  of  tlie  Ore,    they   next  pro 
cecded  10  it^  Analyfis  in  the  moilt  n-a> 
and  chofe  the  Marine  Acid  as  the  pre 

*  T\i*f  ufed  French  weighu  u  *fpnn  from  thii  tuoi 
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pei'efl  folvcnt,  bwh  of  Iron  and  Manga- 
nefe. 

On  100  grains  of  finefy  pulverized 
Wolfram  they  pwired  fo  much-  Marine 
Acid  na  to  cover  it  about  ^  of  an  inch*  1 
After  an  hour's  ebullition  the  powderj 
became  yellow.  Tfje  yellow  powder 
they  treated  alternnrely  wilhCsiufhc  Vol- 
alkali  and  Mfirine  Acid  after  Scheele's 
method,  until  no  more  than  ±  grains  re- 
mained undiflblved,  thefc  expofed  to  the 
blow-'pipe  with  MifiTocfrfmic  Skh,  ap- 
peared to  be  Siliceous  with  a  flight  mix- 
ture of  Caljt  of  Tin,  as  they  g\ivc  the 
Salt  a  milky  cokur. 

They  next  examined  both  the  Acid 
and  Volalkaline  folutions  addirtg  to  each 
the  WatLTS  of  their  refpei5iive  cduicora- 
tiona  and  evaporating  the  Acid  folutiuns 
to  iht  bulk  of  4  ounoi'^. 
l394-  J.  They  effayedtlw  Acid  Solutioks 

thu.'f  re-unifcxi,  by  Prilffne,  taking  (*ily 
1  of  the  folution  for  a  (rial :  iliey  ob- 
tnined  a  copious  blub  precipitaie,  but 
knowing  that  this  precipitate  CfJtUained 
Manjanefe  alfo,  they  feparated  this  from 
the  iron  by  the  method  mentioned 
Ko.  :>;7. 

Tliey  next  examined  the  re-united 
Aj-KALINE  Solutions,  gradunlly  ad- 
ding or  railier  dropping  a  very  dilute 
Nitrous  Acid-  Thev  thus  obtained  a 
(•opious  will Ta  precipitate,  butol>fcrving 
fliiif  It  was  vcrv  fotublc  and  confequcnily 
ihal  (he  whole  was  not  depolited.  they 
threw  bflck  the  precipitate  into  the  folu- 
ti*m,  !»nd  evaporated  the  whole,  firft  to 
3  P  2  Jtyncfs, 
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dtynefe,  and  then  to  get  rid  of  the  Ni< 
trous  Ammoniac,    calcined  the  'iiy  m; 
under  a  muffle,    and  thu?!  o^t,iuitfd  t: 

YBLLOW  Calx  of  Ti;NGSTENtTC. 

'Ihe  properties  of  this  yeiiovr  Calx,1 
and  its  capacity  of  bi^coming  more  dif' 
tinftly  Acid,  they  afterwards  investigated 
in  a  moll  mafleily  manner,  and  thus 
confiderably  reifVified  and  improved  the 
difcoveries  of  Scheele. 
J96.  TheAnalyfisof  the  ^Volf^am  of  Pot 

DICE  inCoBHWALL  bv  Klapbotb.    V 
ondufled  nearly  in  the  fame  manner, 
But  he  remarked  thai  the  Acido  TarUi 
nated  Calx  was  foluble  in  »o  times  its 
weight  of  Water,  oiJy  while  moift,    for 
when  well  dried  it  required  above  150 
times    its  weight    to  dilToIve    it,    Moft 
probably  much  of  the  Mineral  Acid  by 
whidi  it  was  precipitated  was  expelled 
during  deficcation. 
397.         To  PROCURE  ReculusofTuncstb] 
Elhuyart  put  loograins  of  the  yelli 
Calx  into  a  crucible  lined  with  Chare* 
with  a  luted  cover,    and  by  a  violent  heat 
continued  for  one  hour  and  a  half,    ob- 
tained a  Regulus  weighing  40  grains 
fo  brittle  as  to  fall  to  pieces  betwixt 
fingers,  however  ncithei' Ki.aproth 
anyone  h-is  (inCi.-  fuccecded  in  procurii 
a  pure  Regulus 

Ii  has  been  faid  that  the  Specific  Ci 
vity  of  Regulus  of  Tungilen  was  i 
but  85  it  appears  that  V\olfram  cont 
this  Regulus,  in  a  confid  rably  greaid 
proportion  than  it  dtx»  Iron  or  Ma 
nefe  and  probably  thcfe  Metals  are  in 
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raetallic  flate.   as  Wolfram  deiotiates 
wiUi  ivitre,  and  Jince  ihe  Specific  Gra-g 
vity  of  tlie  whole  compound  does  not! 
exceed  7,2  il  is  imprubable  that  of  Tungi^  f 
tenitc  fiiould  exceed  7,5.  1 

'1 D  exiraift  the  Acid  Calx  from  Tungfr  1 
ten,  RiCHTER,  mixes  two  parts  of  i^  J 
finely  pulvcrued  with  7  of  purified  M-  1 
tre ;    tills  3    of    a    crucible  therewith,  ] 
covers  it,  and  fufcs  it  in  a  heat  gradually 
increaftrd  ;  the  fufed  mafs  he  pours  oui  on 
agrealed  tile,  or  plate  of  copper  warmed. 
Trie  mafs  when  cold  is  diffolved  in  warm 
water,  and  often  exhibits  the  colours  that 
Manganefedoes,  after  fotnc  hours  and  re- 
peated agitation,  he  filters  it  off:  the  fil- 
tered liqaor  he  treats  with  Vitriolic  Acid 
until  the  Alkali  is  faturated,  and  the  white 
Tungftcniiic  Calx  is  thus  intirely  precipi- 
tated .     This  he  then  edulcorates  and  dries. 
Any  other  Acid  would  anfwer  as  well  as 
the  VitrioUc. 

To  reduce  this  Calx  10  Tungftenito, 
he  mixes  it  with  its  weight  of  deHccaied 
blood,  heats  the  mixture  to  redncfs,  and 
then  preiTes  it  into  anoiljer  crucible  that 
it  nearly  Bib,  and  covering  it,  expofes  it 
to  a  violent  heat  for  an  hour  at  Icaft. 


♦7S 


MOLVBDENA. 


SECTION    XVI.    . 

MOLYBDENA. 

To  decompole  Molybdina  by  dcib-1 
nittion    with   Nitre,    Kla?roth>   mixed  I 
HOC  ounce  o(  the  pureft  Molybdeiia  with  I 
4  of  Nitre  and  detonated  tbfin  as  u(u»\.  [ 
The  refiduum  diffolved  in  Water,    and  i 
the  folution  tiiturated  with  Nitrous  Acid, 
afTorded  him  3Z0  grains  of  MolybdeDous 
Acid.     However  as  the  Acid  thus  pro- 
cored  reiaim  fomcwbat  of  the  Alkaline 
Bafis, 

To    fROCl]RE    A    PORK    MoLVRDEKIC^ 

Acid,   he  difttlled   from  140  grains  ofl 
the     pureft    Foliaceous    MolyWeoa 
fences  of  puriBed    Nitrous    Add  unto  1 
*lrynefs,   and   on   the  dried    refiduum 
ounces  more  unto  dryoel's  alio,  and  laftly  I 
the  wbo!c  quantity    that  had  pafTed  in- 
to the  iccciver.      What  now    r«iiiaioed  1 
of  the  Molybdena  uas  while,    but  the  i 
next  day  became  sLi^r  which  colour  it  | 
imparled  alfo  to  the    Water  ponred  on 
it.     Filtered,  uathcd  and  dried  i^  weigh* 
ed  140  grains. 

The  Water  that  waJhcd  it,  being  j 
nvated  with  Tartarin  dcporitct)  a  few  ] 
grains  moic,  and  whiter;  but  on  adding  I 
a  larger  quantity  of  Tartarin,  llie  depo-  \ 
fitwl  Calx  W.15  rc-diffblvcd ;  however  on  f 
taturatir^  the  Alkali  with  Nitrous  Acid*  it 
«£'.  again  dcpofiicd  to  the  amount  of  ] 
25  grams. 
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The  \VHter  of  thcfc  different  waft- 
ings  oolleclcd  and  duly  evaporated,  al'- 
fordeJ  him  225  grains  of  Tartar  Vitrio- 
late.  Wlience  and  Irora  other  experi- 
ments he  concludes  that  Molyhdena  con- 
tains alwut  40  per  cent,  of  Sulphur.* 
Hence  it  appears  to  have  been  held  in 
Iblution  by  the  Vitriolic  Acid  in  the 
walhings,  and  depolitcd  when  the  Tar- 
tarin  kii.pnved  it  of  this  Acid. 


JAGenkral  Method  ot'  Essavinc   Alloys. 
In  the  dry  Way. 

Wliere  Icveral  metals  are  containc^l  in  an  Alioy, 
Encestrom  has  ufed  much  laud;ib!e  induilry 
\r  promotitig  and  impioving  a  general  [uethod 
df   lepamting  them  mcceflively.+ 

This  metuod  confifb  in  bringing  the  Alio)' 
cpoiillinj^  we  may  luppofe  of  Gold,  Silver, 
Coj^er  and  Iron  into  fulion,  by  as  much  Liver 
of  Sulphur  as  will  fufe  it,  this  poured  out 
affords  a  Regulus  of  fome  kind  i — Whaicvcr  it 
ouy  bft,  the  Placbmalt  (that  is  the  Hcpatized 
Alloy)  is  replaced  in  the  crucible,  a  little  Nitre 
added,  and  when  in  fuiion  poured  out  a^ain ; 
a  Regulus  -is  again  touad  over  that  Plach- 
mall,  and  over  that  a  flag.  All  thefe  are  tu 
be  feparated,  and  the  Plachmall  continually 
melted  with  Nitre  as  long  as  any  remains. 
The  flags  confift  of  the  Alkaline  l«fi8  of  the 
Nitre  and  of  (hat  oi  the  Hcpar,  wbpic  Sulphur 
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way  oxygeiuted  or  Volatilized,  They  hold  m 
folution  that  metal  to  which  the  Hepar  has  the 
ftrongeft  attraction,  and  u-hich  Jt  feems  b  more 
ftrongly  attr^ded  by  the  Alkali  than  by  the  He- 
par 

Thefe  flags  mcHed  with  the  addition  o( 
Tartar  yield  a  Regulus  and  iinother  flag,  which 
with  Tartar,  yields  Hill  more  Regulus,  until  the 
flags  are  cxliaufted,  and  the  different  meiali 
obtained,  and  thofe  ihat  are  Icaft  .onneifted  with 
Oxygen  firft,  as  in  this  cal'e  the  Gold,  next  the 
Silver,  and  then    llie   Copper. 

In  this  manner  Mr.  Engestrom  afliues  m 
he  has  feparated  Iron,  Copper,  Tin,  Lead,  Sil* 
ver  and  Gold.  And  alfo  Iron,  Coppd,  Cobalt 
and  Nitkcl,  the  Requli  were  not  indeed  pure, 
but  they  might  be  purified  by  a  fecond  operati- 
on. 

The  Affinities  of  Liver  of  Sulphur,  accordiog 
to  Bergman,  are  in  the  following  order  i  Iron, 
Copper,  Tin,  Lead,  Silver,  Gold,  KcEohls 
of  Antimony,  Cobalt,  Nickd,  Bifinuth,  Mer- 
cury and  Aifenic.  Zinc  alone  is  not  afleftcd 
by  it,  and  is,  it  Ihould  fecm,  thus  feparable  from 
other  metals. 

According  to  WENzEti  Solphoratkd  Sil- 
ver may  be  freed  from  Sulphur  by  the  fupe- 
rior  affinity  of  Sulphur  to  Iron,  Copper,  Tin 
or  Lend,  and  rem.iin  pure  if  [heft  metals  be 
added  in  the  due  proponion  ncccfTary  to  take 
up  the  Sulphur  and  neither  more  nor  lefr. 
if  more,  the  exccfs  would  unite  with  Ac 
Silver,  and  if  lefs.  the  whole  of  the  Sulphur 
would  not  be  taken  up.  What  this  propof-, 
tioti  M  in  each  cafe  will  be  fcen  in  the  3d. 
Table.  ' 
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The  ferie3  or  gradation  of  the  affinity  of 
Sulphur  to  Metals  above  given,  beginnini?  with 
the  (Irongeft,  agrees  with  that  in  Bergman's 
Table. 

Sulphurated  Copper,  may  in  the  fame 
maniK^r  he  delulphuntixl  by    Iron.* 

StiLPHORATED  Lead,  may  be  dcfulphuratcd 
by  Irnn,  Copper  nr  i  in. 

Sulphurated  Mercurv,  by  Iron,  Copper, 
Tin,    I  cid,    Silver  or  Bifmuth,  60,. 

Amtimomy  may  be  defulphuraied  by  Iron, 
Cop(>er.    1  in.  Lead  or  Silver. 

Sulphurated  Bismuth,  by  Iron,  Copper, 
Xin,  Lead  or  Silver  to  which  Wenzel  adds 
Be^iiline  Antimony,  yet,  as  to  this,  he  is  con- 
'radii'tcdhv  Bp.rgman's  lable.  However  Berc- 
idJs  <Jubilt  and  ickel  to  the  prccipitanw 
f  Sulphurated  Bifmuih. 

I  In  experiment?  on  finall  quantities  by  the 
low-pipe,  the  above-mentioned  precipitants 
py  Diten  be  advamageouny  applied.  In  other 
i(cp  prccifion  can  fcarce  be  attained,  for  want 
f  a  method  of  afcertaining  and  applying  the 
lue  degree  of  lieat,  and  becaule  the  lail  por- 
Koiisof  Sulphur  can  fcarely  be  feparated,  except 
from  Silver  and  Lead,  by  this  method. 

■  Monnet  denies  this  Ml niralizatioh.   p.   *jt. 
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METALLIC    CALCES.! 


HAT  Metallic  Calces  confift  of  ihe  Mmls'J 
themfelves,  united  always  with  Oxygen,  and  J 
ibtnctimes  wiih  Oxygen,  Waier,  and  fixed  Air,  i 
«cnrding  to  the  vartous  methods  employed  f 
obiaining  ihem,  is  now  gencraHj- albwt-d.  It  ij 
alfowell  known  that  the  proportion  ot'  ihcfc  in^ 
grcdicnis  is  vamWc  according  to  t!ie  circum-  I 
flances  in  which  the  coinbitrjiion  with  Oxygen  i 
is  clfetled,  ihc  urefeiicc  or  abfcncc  of  the  omer  1 
ingredients,  ana  tlie  degrees  of  hcai  ai  which  | 
(he  Cakes  are  dried.  Thefe  circumflanccs  I  I 
mean  to  indicate  in  a  genera!  manner  in  Uie  fol-  J 
lowing  Tables,  but  a  particular  nccouni  <£m 
ihem  muft  here  be  given,  as  it  is  only  by  an  f 
exa^  fimilarity  in  all  tlie  ctTeniiat  points  of  Ma-  I 
nipufation,  that  refulls  cx^cily  fimihr  can  be  I 
Mpccied,  and  the  Tables  rendered  of  any  a(e  I 
as  Aandards  of  cuin[arifon  in  limilar  cafes. 

1.  11icJ 
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.  The  experiments  on  MetiUic  Calces  pre- 
cipitated from  their  Acid  nxenftruums  bv  Al- 
kalis, were  made  by  Bergman  and  We»zel. 
Gold,  Regulus  ot'  Antimony  and  Cobalt  were 
diffolved  by  Bergman  in  Aqua  Rcaia-  Sil- 
ver, Copper,  Lead,  Mercury,  Biftniuf),  Nickel 
and  Mangancfe  in  the  Nitrous  Acid  i  Tin,  in 
the  Marine;  Iron  and  Zinc  in  the  \'iiriulic 
Acid;  Some  were  made  by  Morveau,  whofe 
precipitant  was  only  common  Salt  of  Tartar. 
Some  by  Gadohn  and  others ;  muft  were 
made,  where  poffible,  without  heat.  The  AI- 
kaUs  employed  by  BEPGMA>f  were  StxJi  fuUv 
aerated,  and  aJIb  Cauflic.  Wenzrl  ufcd  the 
vegetable  only,  and  that  fully  aerated.  Berg- 
KAK  diCToIveda  Docimaftic  Ceiitetiary  of  each 
of  the  metals  in  their  appropriated  Acids,  dried 
theprecipitatesfirftinageiiilcheai,  THE  WIN  THAT 

OF     BOIUNC      WATER      FOR     5      MINUTES,    and 

then  weighed  them.* — Wenzel  diflblved  24a 
grains  of  each  oi  the  Metals,  as  Bercm  an  did, 
but  then  he  dried  them  dillcrenily,  rwmelyat  firft 
in  a  gentle  heat,  afterwards  by  exposure  to 
THE  AiR  FOR  6  MONTHS,  and  then  weighed  them- 
To  6nd  the  quantity  of  fixed  Air  taken  up  by 
eacli.  he  re-diiTolved  ilie  caiceo  iluis  dried  and 
weighed,  in  their  appropriated  meI^llruu^!5,  and 
from  their  lols  of  \vci5lit  in  this  folulion. 
infered  the  quantity  of  fixed  Air  they  had 
uken  up,  and  I.iflly  knowing  the  conft;ini 
weight  ol  the  metals  employed,  namely  240 
grains  and  that  of  ilie  fixed  Air,  hedifcovercd 
the  weight  of  the  additional  matter  ihey  had 
taken  up,  which  he  fuppofed  to  be  \VMer, 
and    undoubtedly    it  paniy    was   fo,  but  niugU 

•  1  Berg.  J9).  406 

3  0^2  was 
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was  alfo  Oxygen,  as  wUl  be  apparent  by  com-j 
parine  his  ^vetghts  with  thole  ol  BBRCUAif^ 
iind  M0RVEAU.+ 

1  rtducal  botli  Bergman  and  Wenzel's  Ta.^\ 
bles  lo  Centcfemil  proportion,  as  the  mod  cun-a 
venicnt,  and  for  the  purpofe  of  comparing  thcm.'l 

The  ijuanrity  ot  fixed  Air  in  the  Calaj| 
precipiiaied  by  aerated  Soda  not  being 
prefled  in  Bergmaks  experiinents,  1  fotutd,] 
by  deducing  the  wcii^hi  of  the  precipitates  fc, 
Cauftic  Volalkali,  from  that  of  the  pretipitatV 
by  aerated  Alkali. — In  Wenzfl's  experiments  iti 
is  noticed  by  himfelf ;  llius,  2+0  grainsof  Silver,  J 
treated  in  his  mctliod,  gained  he  lays,  o.2iiS  that! 
is  zS.S  per  cent  ;  but  of  thi'^  0,15-*  he  fays  was! 
fixed  Air,  then  the  remainder,  viz.  0,13  or  ill 
per  cent,  were  Water  and  Oxygen,  and  if  113  J 
grain?  of  ihi'i  Calx  contain  13,  100  wiH  contain! 
II. t;.  But  to  find  the  proportion  of  fixed  Air,  | 
I  (ay,  if  izy,y  of  the  Calx  contain  15,8,  loo  | 
will  contain  12,3  ;  for  the  Calx  that  contains  fix- 
ed Air,  contains  Oxygen  and  Water  alfo. 

Bergman's  refults  with  the  PiulIJan  Alkali  tl 
intirelyomit.asbeirgmadcbyaieililkonrtitutcd,  | 

2  'I'he  experiments  on  the  Calces  formed  by  I 
deionatitm  with  Nitre,  were  tor  the  mofi  part  I 
maile  by  Mr.  Mobveau.  He  dried  iliem  in  a  J 
Red  heat.  Bnt  with  refpeft  to  the  Calces  of  I 
Copper.he  found  their  weight  the  fame,  as  whcq  J 
dried  by  expofure  to  ihe  atmofphere,  fee  his  Di- 1 
grellions  Acc.id  p.  184.  r 

3  I  have  added  the  extreme  na.anti(y  of  Ox-  I 
ygen,  which  metal.'!  are  capible  of^f  e'aimng,  when  J 
m  a  dry  form-  Mofi  of  thefe  experiments  were  J 
nwdeby  Wbhzel';  the  means  he  u*"  '  ' 
lution,  precipitation  a  ;d  cslcinition 
pitates  in  a   ud  heal.      Some  were  made  1 

f  WcDsel  x6i.  364  Ac  167. 
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Abich,  who  employed  fimple,  but  repented  cal- 
cination. 

But  4"  The  chief  difTerence  beti\  ixl  tliis  Table 
and  all  others  ihai  have  yet  appeared  is  {Mldcs 
itscopionfiiers)  the  di(lin6ion  1  let  forth  bens cen 
the  qujiuiiy  of  Oxygen  contained  in  the  Calces, 
and  that  of  the  water  which  they  nifo  co[itain. 
Upon  what  reafuns  the  determin  ■■ion  of  thele 
quantities  arc  founded,  will  for  the  inoft  part 
be  feen  in  the  Notes.  Ihofc  who  may  nnt  be 
fatisfied  with  tlji'm,  may  ftill  find  the  quantity  of 
Metal,  and  the  additional  weiglit^  gained  by  the 
Calces,  which  remain  invariably  the  fame,  let  the 
parts  of  which  this  additional  weight  confilla,  be 
fiiflinguiflied  as  they  may. 
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Of    gold     and     PLATINA, 

WITH  rerpea  (o  ihefe,  I  have  not  as  yet 
been  able  id  limit  (he  portions  of  Oxygen 
and  Water,  a  fufficicnt  number  of  experiments  pro- 
perly varied,  not  exilling.  Pluiina  is  impeifedly  (»- 
paraied  from  iis  menllruums  by  every  precipiiani 


■  SILVER. 

BcKCMAM  found  the  quantity  of  Mercury  necellkr)' 
(o  precipiiale  too  parts  of  Silver  from  its  faiuratc 
foluiion  in  the  Nitrous  Acid,  to  be  135  parts  Thii 
|>recipitation  is  effeSed  by  the  Mercury,  in  confc- 
quencc  of  its  taking  up  the  quantity  of  Oxygen  pre- 
vioufiy  united  to  the  Silver.  Now  Lavoisier 
found  that  100  parts  Mercury  diflblved  in  hot  Ni- 
trous Acid,  take  up  8  of  Oxygen.  And  confetjucnily 
'35  P*fts  Mercury  lake  up  10, S,  this  then  was  the 
qiianiity  of  Oxygeti  united  to  the  loo  parts  Silver, 
'Vhcn  iherjfore,  <h<r  Silver  is  pracipitated,  by  a  fub- 
llance 
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(lance  which  does  not  ftrip  it  of  ils  Ozygeiit  i 
natural  to  uppofe,  that,  it  dill  retains  it ;  1  Aioula 
not  however  rely  on  this  prefunipiion,  if  it  did  not 
appear,  that  the  weight  of  the  precipitate  nearly  aereed 
with  it;  which  in  fjaitdoes,  for  Bergman  fuund 
that  loO  parts  Silver  precipitated  by  Caullic  Sodi,  dried 
in  this  manner,  weighed  iia  grains,  the  difference 
is  only  iia — tir>,S=i,3  grains,  which  may  well  be 
aliributed  to  the  Water  retained  by  the  precipitate. -* 
Then  if  112  grains  of  the  Calx  contain  too  of  McH 
lal,  100  grains  of  the  CA\  mi;l1  conuin  S^.aSJ 
This  is  fufficicnt  to  Ihew  the  mctl-od  1  followed] 
The  almoU  intire  agreement  betwixt  the  qui 
of  Water  found  both  by  Bergman  and  Wehzel, 
and  necctTarily  groier  in  WBb:zi.(.'s  experiment^  ai 
he  dried  his  Calx  only  in  the  lemperaiute  of  the  uA 
mofphere,  and  determined  as  above  (hewn,  confirni 
the  accurarcy  of  the  mode  of  rcafoning  hcrc«dopie( 


COPPER. 

3r   Parts  Copper  precipitate  100  of  Silver  fnHnthiJ 
Nitrous  Acid,  and  contctfueMly  like  op    10,8  of  OxJi 
ygcn.     Confequeritly    too   parii   Cupper   wonld    lake] 
34,83  «f  Oxygen,  however  if  this  Caix,  fo  hunhcnc 
with  Oxygen   be  heated,  even   bdow  [cdBefe  it   u 
loole  6  or   7   per  cent-    of  Oxygen,    which  espUi 
TtLLET^  experiments,  and  if  healed  to  rednels  ii  will! 
lofe   nearly  to  per  cent,   of  Oxygen  as  MoRve 
experiment  proves. 

Copper  dilfulved   in    Aqua  Regia,  formed  of  3  p>ra 
Marine,    .ind   t    par!  Nitrous   Acid   Wkn  nf  55   j 
cent,  of  Oxygen.     And  confequemly  '~    ~  "   "     " 
the  qiiantitv    of  Oxygen  thnt  tbefe  C 

Copper  difTolvcd   in  Vitriolic    Aci' 
per  cent,  of  Oxygen,   this  appears  fnm 
uf  Zinc  requifiie  10  precipitate  it;   for,  ffuiii   Bi.it 
man's  experiments   il    follows  that    146    parts  Zm 
are  neotlTary  10  precipitate  1 00  of  Copper  frnm  a  Ib4 
Inlion  of  Vitriol  of   Copper,   and  it   will  be   P —   ^ 
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^P  qw  M«te3  on  Calces  of  Ziric,  that  146  parts  Zinc 
tfl^e  up  32,12  of  Oxygen.  Wenzil  it  is  Irue, 
fpuod  that  a  much  rmillcr  <]iumitv  of  Zinc  would 
precipitate  100  griins  of  Copper  from  a  foluiion  of 
Vitriol  of  Copper,  for  according  to  liim  108  grains 
of  Zinc  are  fufficient  for  that  purpofe,  but  then  his 
precipitation  was  made  in  a  Sand  heat,  whereas  in 
Bergman's  expeiimenis  no  heat  was  applied  till 
towauls  the  end.  3  Bkrcm.  139.  BtRCMAN't 
ibercfore  ,wu  made  in  a  temperature  analogous  to  that, 
in  which  Zinc,  in  the  experiment  1  allude  to,  and 
to  be  metiiioned  heteafier,  was  difTolved  and  oxyge* 
nated  and  the  quantity  then  taken  up  U  that  which 
it  woufd  take  in  a  umilar  lenipcraiyre.  Wbnzel'i 
Mperimcnt  only  proves  that  in  a  higher  temperature 
^t      it    would  Cake  more  Oxygen. 

^m  The  fmall  quantity  of  Oxygen  taken  up  by  Cop- 
^L  per  in  the  a&.  of  deflagration  with  Nitre,  arifes  from 
^K  its  ,w^ll  known  refinance  10  the  reception  of  Oxygen 
^B  iq  4^  dry  way  when  heated. 


IRON. 


Mr.  Lavoisier  in  the  Memoirs  of  Paris  for 
382,  has  fhcw  that  Iron  precipitated  from  ils  fo- 
lutipn  in  Vitriolic  or  Marine  Acid  ^ains  27i22  per 
cent,  of  Oxygen ;  upon  this  principle  my  calcu- 
lation is  founded.  By  combnition  in  pure  air  it  g:' 
near  33  per   cent.     By   fo!uti 


I  dilute  Niii 


s  Add 


15  Acid 


^out  30  per  cent,  and  in  Itrong  or  hot  Nit: 
fpom  ,40  to  45  per  cent,  or  more. — But  different  forts 
pf  Iren.  gain  diflerent  proporiions  of  Oxygen,  becapfe 
not  heing  equally  .metalfized,  they  already  contain  it 
io  diflerent  proportions;  hence  the  moft  perfeS  Iron 
guns  moft  weight  by  calcination  or  folutior.  in  Acids, 
and  (he  leafl  perf«£t  gains  ilead.  But  Iron  that  ha^ 
l«lwn  up  above  33  per  cefit.  of  Oxygen  is  apt  to  lofe 
ipuch  of  it  in  a  red  hw,  which  <;hiel1y  arifes  from 
the  Water  contain^  <"  ■(>  and  hence  the  ufe  of  roafl- 
i]^  Jrpn  Ores.  But  ip  nHiaaeei  heai  long  continuetl 
if,  WiB  gain  more,  vet  in  a  (Till  UronezT,  as  in  that 
Vot.  II.  '         3  R  of 
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ef  ibc  Foctu  tf  a  burning'  GhG,  it  will  agun  L 
it.  The  C^H  jircctpiutcd  from  the  Vhri<rflc-1 
Mirine  Ad^  ex  poled  to  a  red  heat,  giin  Ozygcnl 
we  fee  in   the  lable. 


TIN. 

Th;   ciIcuiatioR  of   ttit  proportieo  bf  0(TgeB~l 
Cak?;  when  ihii  Metal  h«s  been  diflolved   l^r  diKi 
NilTOTfi  Acid  or   Aqiu  Regia,  U  founded  on  two  expel 
mtnt!,    QHO  bj- Bkrcman  and  the  other   by  Klai^ 
KoTB.     BerOiaw  found  88  "TJiis  of  Tin,  cxpaUL 
oT  precipitVuog    too  grains  of  Silver   from  the  dilaq 
Nftroui  AcTd,    In  ific  temperature  of  6o*.     It  <exs  n 
iinjrl  a  (hori  time  after,   that  ihe  Tin  tbnj  diflloh 
Vc)fhe    Turther  oxygfrated    and    the    folmioa    tuf 
cpnfcquciiijy  S8  grains  of  Titi  totik  up  io,8  of  Oryget 
an3M'^o'(Kpu''d'"aRe'ti,l".     Again  Klapkoth  nun 
that  89  giains  of  Tin  or  8S,  precipitated  43  of  Copj 
from  A<iua  Rcpia.     Now  too  purls  Copper  difTolved  i 
Aqua  Regtu  take  up,  u  we  have  ahcady   fren,  35    (^ 
Oxyeen,    confequenily  42  fate  up  10,-5;    ' hi j  quant irj 
of  Ojtygen  wjs   thcrcfotc  taVen  up   by   89  gninf  of 
Tin,     nearfy  ai  iii  ihe  former  cafe','  and  loO  griilt^,d 
Tin  take  up  ii.oS   of  Oxygen   of   fomfirRal  mot' 
for  I    frraln  of  (he  Tin  was  fb  far  cx^-penaied  w  10 
main  iiiidKIblvcd,  and  thus  aifo  (hcpnpotiion  of  O 
grn    idigned    to  Copper   in   Acjua    Regis    ii   Forttit^ 
jiidifiej.  '  '  •" 

Tltc  calcuIiTion    with  refpcQ  to  Vitriolic    Acid, 
founded  or  Morveau's  esperitticrt  Digrcfs.  Aci^ 
201.    By  whidi  it  appcan  that  iof>  parts  Tm  tale  u 
wheft  THUS  tri-aicd  griper  cent,  of  Oxygen,  ' 

The  calculjitnn  with   rcf^cS  10    Niltoiis    Acti,' 
grounded  on  BAViot's  experiment,  in  which  T7ntaln 
31  percent  of'Orygen.    Bavcm  sou  L'Etatm. 
'  With  vefpeA  to  Aqtia  Re^u  it  ituift   be  rrmiirkci 
(W  the  proportfon  of  Oxvpcn  taken  up  by  Tin'  1"" 
pcndi  much  on  the  proportion  of  Nitroui  and  Mar 
A^di  wfaicb  'f«9rm  that  Menftrunm.    And  ihia  p 
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lion  cannot  be  known  unkft  ihtir  refpcQive  Sp«cilic 
Grsvuics  as  wtll  i^  wtiKhts  be  ffi  forth.  A  vircum-, 
ftance  too  much  ncgledco  by  moH  Ch^mi/li. 

^■LThat  Lead  when  diflbhied  in  Nilrout  Acid  does  not' 
^^^pe  ^p  Above  i  the  quantity  of  Oxye;eD  which  unUc^i 
^^K.it  when  it  is  convertcl  into  Minium,  1  infer  fro 
^^Brious  con  fide  rations. 

t^K  I-  Bekguan  fciind  (hat  too  erains  of  Siiver  i 

f      quired  lo  precipiiate  it  from  the  Nitrous  Acid  S34  of, 

Lead.     But  of  ih«fe  only  2:4  were  tcally  diflbtved,  ai- 

be  acknou te<^e;et.     Nuw  too  grains  of  Silver  tike  up. 

10,8  of  Oxygen,    and  liciice  100  of  Lcail  Ihoufd  i;ikc 

up  4,9  or  nearly  5,    but  as  lie  afplied  hext  which  dilTi- 

patcd  part  of  ihi^  Acid,   il  is  prcitiabk  that  the  uhole  of 

^ihe  Oxygen  was  not  communicated,    but  ihc  lofs  v" 

^^■ponfidc  f  a  I .  I  e. 

^^Ka.  In  the  foluiion  of  100  grains  of  Silver,  14  Cubia 
^^^Rin  of  Nitrous  Air  arc  giv«n  out,  and  in  the  fofutiotL 
^^m  1 00  grains  of  Lead  only  it  arc  produced,*"  There 
fore  more  Nitrous  Acid  is  de-compofcd  by  i  nearly 
in  the  foluiion  of  Silver,  than  in  the  folutii.n  of  t 
equal  quantity  of  Lend.  3,  It  appears  nevcrthelel 
by  Wenzel's  experiments  that  the  fimc  quantity  c 
lllc  fame  Nitrous  Acid,  that  would  diiTulve  too  p^i 
Stiver  would   dinblve   (being  further  diluted}   186   < 

Ibd.     It  is  plain  therefore,   conlidering  that  186  < 
id  produce  by  tl.c  above  proportion,    about    14 
rous  Air,    tlijt  neatly  the  fame  quantity  of  Niti 
d  is  dc-compiifcd  in  both  cafes,  and  conieqiiemly  th< 
fame  quintity  of  Oxygen  taken  up,    or  a  liitle  morii^J 
for  as  iod9    ::  1  8f,.    14,88,    4.  That  Lead  in  Mininm;T 
la  united  to  much  more  Oxygen  than  it  takes  in  the  &St' ' 
of  (ulution  ffum  the  Niuv^s  Acid,   is  evident  fiom  thiti  . 

•- Sec  my  experiment*  in  Pliil.  Tranf.  1781.  Thequan-*' 
of  Ao<i  I  ufed  was  gteaier  than  in  diiTolviitg  Sitvrr,  4l*  - 
',4KK'p{iIy  heat,  nor  dilate  the  Acid  ruJliciendy. 

3  R  2  that 


^^jwof  Aoa 
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(hat  t>i«  Nitrous  Acid  dilcolaon  and  deosygenatn 
ulL«t  Oxygen  ff»m  Minium,  as  Mr.  Latoi^Fik  ■' 

remarked.     Mem.  Par.  i7^t.  482. 

From   an   experiment   of   Mr.    Mortead's 
irouM  be  apt  lo  infer  thai  Lead  by  Iblution  in  Niir 
Acid  gained  above  i4p*rceTit.  of  Oxygen,  but  iim 
be  remarked  that  ihe  Cafx    he  obtaintd  was  dried  t 
t^flillation  in  a  Retort,  to  which  eenamly  fnfBcieotb 
was  cot  applied  to  expel  all  the  Water  ■  befide^,  1 
per  cent,    is  a  greater  ([iiartliy    than    Lead    tjke  up' 
even  in  its  converfion  inio  Minium,  this  qvamify  cooM 
not  be  communicated  by  Niirpus  Acid,  n-hicti  I  km 
jnft  faid  deoxygenaces  Minium. 

In  Minium  Lead  takes  tip  about  1 1  yier  txnt.  of  C 
ygen,  as  Lavoisier  has  ftiewft,  rhat  ii,  if  th*  Min 
wm  were  all  eauilly  calcined,     (which   leldom  ii  1' 
cafe)  and  contained    no  Water,  1 00  paits  of  «   wi 
ccntain   89,2  of    Lead    and   10,8  of   Oxygen, 
in  general   ihe    proportions  are  as  in  the  I'able. 

Marine  Acid  is  oxygenated  by  diOillaiion  dm  ti 
ifium,  but  not  by  dirfiDalion  over  Litharge,    thtf  1 
Urt  by  TiLLET  and  Wenzil's   experiments  ( 
more  Oxygen,     i  HeniUT.  176. 


MERCURY. 


The  fmall  qtiamily  of  Oxygen  conuined  in  rhe  p 
cipitates  by  Alkalis,    vccdrding  to  the  experiments  h 
of  Bergman  and  Wekzel  render  it  probable  thi 
their  folutions  were  made  in  a  very  moderate  heat, 
exceeding   70  or  80  degrees.     Aecortfing  10   i   Btxc 
HAH,  50.    Mercury   gains  by    precipiration   by  mi" 
Alkalis  4  of  its  weight.     This  mud  be  an  error  of  (I 
Prefi. 

The  precipitate  per  sz  of  the  Ihops  rarely  coon 
as  much  Oxygen  a«  I  have  ilfigned  10  it,  as  fome  p 
cles  of  uncalcincd  Mercury  are  oficn  found  in  ii,    L 
portion  of  fixed  Air   alio,     rarely  exceeding  2 
cent. 

Z  I  N  I 
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ZINC. 

;  appears  by  the  iLmlamcHUl   cspcriment  of  1 
VoisiEB,    namely  that   in  which  he  difcovered   thtfl 
I4x>   paiti   Silver   4i{ki\ved  in  Nitrous  Acid,  take   op 
10,8  of  Oxygen,   and  the  expcrioienta  of  Bcrgmah 
Oft  the  prectpitacion   of  Silver  by  Zinc,  it  appears,  kI 
&y   that   iCK)  piru  ZitK  take   up   in  folulion  in  Nif  ■ 
nous  Acid   36  per  cent,    of  Oxygen,   and  not   hiird;f  | 
19,^37  asLA.votsiER  infcrcd,     Bir&mam  obfervcit 
that    SS  P*"'   ^'"^   ^^""^  leceHary  to  prccipicsite  lOO' 
of  Silw  from  its  folution   in  Nitrous  Add,  but  that 
j7   of  the  Cahc    of  Zinc   were  precipitated,    or   fell> 
with  the  SiK'cr ;  bow  mich  Metallic  Zinc  rcmainul' 
is  the   Iblution,  or  was  contNincd   in  the  37  of  Calx 
itmained  uoceriain. 

To  anderdantl  what  piScd  on  thii  occiflon  it  w 
oeceiTary  to  ohfervc  that  the  fame  quantity  uf  Nitrous 
Acid  that  difTolvet  100  pirts  Silver  dilTolvcs  only  30' 
of  Zinc,  aa  appears  by  WsBzti.'s  experiments  * 
30  ^ain»  Zinc  then  take  up  it  mneh  Osyaren  ai  too 
of  Silver,  and  confequently  too  of  Zinc  iak«  36  of 
Oxygen.  Yet  30  grains  Zinc  are  not  fufEcicni  Uy 
pfecipitale  too  grams  Silver,  by  Bit rg mart's  eKpe* 
ritnert,  but  ^5  mud  be  employed  ;  the  reafon  of 
this  is  deduoiblc  from  an  obfervBlion  rtude  by  Bbbc 
MAS   himfeif. 

Zinc,  be  obfcrwd,  bring  applied  10  a  Iblution  of 
Silver  zxciTES  nzhT,  confequently  it  not  only 
takes  up  part  of  the  Oxyi^en  uniuti  to  the  Silver,  but 
alfo  pan  of  tha^  contained  in  tite  un-decompofed  Ni- 
trous Acid,  that  holds  the  Silver  in  folution;  nay  it 
afts  principally  upon  this  as  iu  iiffiniry  to  OxyMn  i( 
moch  grealer  than  the  affinity  of  Oxygen  to  Nitrous 
Air;  fince  ibis  lad  affinity  it  inferior  even  to  that  of 
Stiver  to  Oxygen.  Its  a3ian  is  fo  powerful  on  Ni- 
trous Acid  that  no  Nitrous  Air  can  be  bad  from  its 
fohttion   in  that   Acid.     Hence   therefore   tnore   Zins 

■   jtaJtj   my   «V)    tvfrr   hmi  affliid.      Sri   Phil.  Tr*ii/. 
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mud  be  applied  to  precipitate  Silver,  ihui  the  bi 
quantity  thui  i;  capable  ol  taking  up  »  much  Ox' 
gen  as  u  contaiocd  iii  the  (Jalx  of  Silver  This 
cefs  amounts  to  25  grains,  as  Bekcman  ha*  Oiiwii: 
how  much  of  it  is  contained  in  the  foluiiun  and 
much   tn  the  precipitate  of  37  grains  we  fti:ill  now  (ofe? 

30   Grains  ot  Zinc    tike  up    10,8  of  Oxygen,  ihcD 
55    tak.c   up    ig,S    both  make  up   74,8    of  Calx   of 
Zinc.     Tlien   if   74,8   of  the  Calx  of   Zinc  coniii 
55     of   Metallic     Zmc,    37    (the   quaoiiiy   depofu 
will   contain,  27,  and    conlequemly  a8    will  mbta 
the     roiiilion,    which    is    nearly   the    quaniiiy    thai 
(houM  contain,  according   to   tht  theory    here   ftited, 
the    DiriciT    of    2    grjitB    is    Owing    to  the   decotn* 
pofiiion  of  the   Acid   which  does   not  leave  ft   (ijfficN 
ency  of  undecompofed  Actd    10   hold   30   in  foluiioa. 

Wiih  rcfpeS  lo  ihe  quantity  of  Oxygen   taken  ui 
by   Zinc  when  diffolved  in   the  diluie  Vitriolie  Aci 
no   d'mGt   experimenis  have   beeji  made   to  arccrtaii 
it.     By    Mr.   Ca.vendibh*s    ciperimentf  it  appe; 
that   140   cubic   incht-s   of   Inflammable   Ait  are  pf< 
(luced-  din'ing    this   folution.      And    fince     he    fount 
Marine    Acid   to   produce   alfo    the   fame  quantity 
ihit  Air,  and   as  no  Sulphtjreous  Acid  is  found  mixed 
with   it,  it  15  highly  probaMe  at  kali,  that  the  ZiiK 
receives  its  Oxygen    trom  the  decompoiition  of  W»-: 
ler   fulcly,   and   not  from  the  dccompofition    of 
Acid  ;  this  being  allowed  the  quantity  of  Oxygen  taki 
up   by    the   Zinc    is   cjfiiy   determined.       140    cnt 
ihohcs   of  Inflimmable  Air  weigh  by   my   determiiU' 
lion    3,^4   grains  and  the   proportion  of    this  Air  it 
Water,    Is   to   that    of   Oxygen  »    14   to   BG  conic- 
qiienily  3,64  grains  were    united  in  this  experiment 
22  of  Oxygen,  ind  ilieTe   ai  were  taken  up  by   ' 
grains  of  Zinc. 

Behoman    found   that   38    ports   Zinc  jmeipttalB^ 
26   of  Copper  from    too   parts   Vitriol    of   C<^)pef«l| 
therefore    14$    parts    Zinc   would   precipntue    io<i 
Copper  from  the  Vitriolic  Acid.      And   if   100  pxj 
ZiiS;    take   up   21  of  Oxygen    »   bcfc   (hewn,   1 
diould  lake   up  32,12,    this  then  it  the  qoaotiiy 
Oi[>gen  taken  up  by  100  parts  Copper  at  abof*  ' 


of 
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It  follows  frnm  what  has  been  faid  that  Zinc  ac- 
quires ilic  fame  quamiiy  of  OxygeD  by  folulioa  ia 
the  Marine  as  in  ihc  dilute  Vitriclic  Acid. 


REGUUINE    ANTIMONY. 

j'he  quanuiy  of  Oxygen  taken  up  by  Re^uline 
ptimony  has  been  inferred  frum  ihc  quantity  of  th' 
i-metal  employed  in  precipitating  lOO  parts  Silvt 
_  o  the  Nitrous  Acid  Bkrcman  found  8i  pa 
I  this  fi-mi-metal  requifite  to  eSi:&  this  precipilaiii 
(t  as  this  fcmi-metal    is  known  to  cffeQ  a  IqIbI  i 

mpoTition  of  this  Acid,  I  fufpeji,  that  83  p 
[took  up  mucli  more  than  to,8  of  Oxygen,  hin 
,  from  this  experimem  it  would  follow,  that  i 
of  the  Reguius  uke  up  13  of  Oxygen. — T 
Uawtnc  experiment  Ihcws  it  takes  much  mo 
Tien  this  fubftance  is  difTolvcd  in  Aqua  Regia, 
IS  Oxygen  from  the  Nitrous,  and  not  from  th« 
■  Acid,  whofe  fole  office  feems  to  be,  to  keep 
Oxygenated  Reguius  in  fulution ;  coDrcqucnily  it 
\Ve.  up  the  fame  quantity  of  Oxyger..  Now 
70  pans  Zinc  are  necelTary  to  precipitate  100  partt 
of  the  Reguius  from  Aqua  Regia,  therefore  70  of 
Zinc  take  up  the  Oxygen  united  to  the  Re^ului; 
but  we  have  already  fecn  that  too  pans  Zinc  take 
ffOm  Nitrous  Acid  36  of  Oxygen,  therefore  70  take 
up  25,1  this  then  is  the  quantity  of  Oxygen  really 
taken  up  by  100  parts  of  the  Reguius  when  diOoIvt 
od  without  heat,  but  if  heat,  and  frcfb  quaniiiics  of 
Niiroui  Acid  be  added,  it  may  be  made  to  lake  tip 
29  per  cent.  On  the  other  hand  if  it  be  rapidly 
diflolved  in  Nitrous  Acid,  it  will  in  this  fingle  ope- 
ration, from  the  in^ibitiiy  of  this  Acid  to  hold  it  in 
jbl  lion,  take  up  much  leTs,  as  appears  by  Mok- 
AV>  ExpFQmeiitt. 


1,1 
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BlSMiJTH. 

49  Puu  Zinc  ptccpitaic  loo  of  Bilinutli  fiom  t 
NiiruiM   Aeul,    Mul  -a^  .49  ptns.  2u>c  lalte  ttp   17^ 

ot  Oxygen,  wc  we  led  to  conclude  thai  100  j 
Birmuib  receive  from  ibe  Nuioot  Acid,  ia  then 
trmpcniurc  of  the  Aimorpherc  1  7^4  of  OxvBcn.<« 
This  conelufion  however  mi^tu  appear  doutnfol,  t 
Zirc  in  many  ctSct  take*  up  dm  onhr  ttie  Ox^ 
uniicd  lo  the  dilTolved  meiak.  biil  liripi  dllb 
Acid  ihii  holds  ihcm  rn  folulion  «t  pan  ofiis  Oxy- 
gen,  and  ihiM  itc(]uinng  it  from  iwo  foorpes  tctwt  tt 
fomrwhat  doubtful  how  inuch  it  laket  firotn  eai:h. 
But  >n  th'tt  cafe  no  fucli  doubt  can  fubfin,  »  aw 
find  thai  49  parts  S^in£  is  almotl  (Xaifl(|r  ^^^  *C7 
qiuntity  that  a  faltiraie  felution  of  Birmach  can  take 
Op.  For  (by  Wt^ztt'*  eapwiments)  it  appcin  xbil 
the  Ikme  quamtiv  of  Nitrous  Aoid  (hat  t^lHtlvcs  41 
grams  of  Zinc  ittfiolv<i  84,5  of  Bifrnuih.  conrc^acnilf 
the  qwjMily  thai  tliffiilvfri  96,5  ta  Bjfmuth  liidblvc* 
49  uf  Zinc,  therefore  Zinc  lak«  from  (he  faluratc 
l<^utioii  of  Bifmu'h,  or  rather  from  ihe  diflotved  6((^ 
muth  jud  the  fame  (juaniiiy  of  Oxygen  a*  ii  wouU 
have  taken  from  the  Acid  tliwie  iiT  there  had  bee* 
Ro  Bifmaih  dinblv«d  in  it,  aed  n^s  ix>  more  {  1 
in  fad  no  undiOcked  Calx  of  Zinc  i«  «b(crved  J 
Ht'n  cafe  ai  is  iuund  iD  other  orfn  where  the  . 
b  preyed  upon. 

Lavoisix*,  milled    by    the  cxpeiimcnt    on 
pfecipti-aiiao   of  Stiver   by   Zi*c  whioh  w«   have  1 
resdy  related,    infeed   ifttt    too   pan*    Eirmmh 
up  but  g(62«  of  Oxygeti,    whicb    i- 
Silrer  takes  op.     Bui   the  fitr  grM«r 
iTftirt  Air  affordtd  bv  the  ftlutton  1 ; 
moth  than  by  thai  of  an  equal  qw»»n"y  «•!  Ji.«rr 
di-mlf  (hcwi  that  the  Acid  is  miicli  ittore  iteoxygenait^ 
by  ide   former  than  by  the  laucr  ntetah 

Birmiilh  is  not  totally  piecipiiaicd  by  Water,  but 
if  a  fidTtoiancy  of  this  liquid  be  added  very  Itttic  w4 
be   (ctaincO. 

COBALT 
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COBALT. 

From  Bergman's  experiment  on  the  precipiiation 
of  Silver  by  Rcguline  Cobalt,  it  followi  that  100  parti 
of  this  Rcgulus  take  from  the  Nitrous  Acid,  39,19  of 
Oxygen. 

KlA!*roth    found    47  parts    Regulinc   Cobalt 
afibrd,  when   precipitated  from  Nitrous  Acid   by  miM  I 
Tanarin,  s  Calx  weighing  when  not  dried   by  a  red  J 
:  70  grains;  then   100  parts  of  this  Rcftulus  would  I 
tquire  an  additional  weight  of  33  grains  by  a  ftmtlir  J 
r.     I  Berl.  Beob.  184.     But  of'^this,   parti 
i  be  Water  and  poflibly  fixed  Air. 
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VITRIOL  or  SILVER. 


Be 


9ERGMAN  has  varied  much  m  his  delenniiMriait| 
of  thequaniity  of  Silver  contained  rn  100  parts  of  ihi 
fiibflincc }  in  his  Tabic  of  the  Weights  of  Metallic  Pre 
ci{)itatcs   VoK   II-  p.  391.  he  sITeits  thai   134  grain 
of  it  contain   lOO  of  Silver,    if  fo.    100  fEraiiu  of  iti 
ihould  coniaiii    74,626    of    lliat    Metal.      Yet    in  lh&| 
fame  Volume  p.  410.    he  fays  that  by  redufUon  onlri 
6S,T^  grains  of  Sihfer  are  obtained  tiotn   100  of  thttM 
Vitriol.     And   Vol.   III.    p.    20.    he   affirim   "  ihalj 
"  only  6fii7  puns  of  Silver  arc  contained  in  a  CcniiKrl 
"  of  this  Vitriol,  as  appcan  both  by  preciptiaiiun  and! 
"  redudiun."    Thele  variations  maybe  attributed  tol 
lh«  various  modei  of  dtficcatiun  which  he  uTed. 

Wenzel's  determination  on  thi»  u  almoft  on  evcryl 
other  occafion  where   he  was  not   milled   by   «  fiUcI 
theory,    or  deceived  by  circuml!ancet  not  uiown    »t  ' 
the  time  he  wrote,    n  pcrfcdly  juft.     For  inDanoc  in 
this  cafe,    being  ignorant  of  the  quantity  of  Oxvgcn 
which  attaches  itfelf  to  Mclali  dtfTohred  in  Adi^  or 
otherwile  calcined,  he  atiribales  its  weight,    for  the  lols  . 
of  which  he  could  not  otherwile  aooount,   to  the  Acidt  j 
And  iieii^e  aiuibuteito  100  ports  of  thu  S*k  68* 
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Eraitw  of  Silver  and  31,25  ef  Acid.— Theie  crrart  I 
ave  corf^fted,  aAJing  in  evwy  oafc  ihc  qwaniity  of 
Oxjgen,  ili(«ckvercd  as  Ihewn  in  the  Notes  «a  tht  I«r- 
mer  Table. 


I 


I  VITRIOl.  or  MERCURY.* 

B^  BiRSMAt*'*  TaMe  119  grains  of  Vitriaktcd 
Mercury  contAiii  too  of  Mercury,  ihen  ■-x'graimof 
this  Vitriol  (boufd  conuin  84,03  oF  Mercury.  Yet 
p.  423  he  tell*  M  that  from  a  Ceoincr  of  Vtiriolaied 
Mercury  only  44  of  Runninf  Mercury  can  be  harf, 
snd  forms  his  calculation  on  this  proportion.  Ttw  firll 
determination  however  appcara  10  me  ihe  nearcll  to  the 
tiaCh. 

According  to  WiHZtL  lA  Pkecipitates  of 
Mercuric  «y  tHi  Vitriolic  AciD,-t'  576  grains 
•f  preeipilate  dried  in  a  Sand  heat  afTorded  4;^  of  Run- 
ning Mercury;  then  100  frairu  of  fuch  precipitate 
flwuM  ooMain  79,89  of  Fluid  Mercttry,  this  f>reporiion 
is  netfly  juft,  and  preferable  to  the  former. — In  Mer- 
cury and  Stiver  however,  not  precipiuted,  bul  di8<4ved 
fcy  Vitriolic  Acid,  iht  )»rftportion»  arc  dtffiircni  1  hritoe 
no  inference  to  the  prejudice  of  ll>efe  dclcrminatiofi) 
can  be  drawn  from  Wolfi's  <xperiments  in  1*1111. 
Tranf.  for  1776. 


VITRIOL  ot  LEAD. 

[n  this  cafe  both  BlrcmAn's  aod  Wbkkbl's 
dcterminittons  nearly  agree.  I  fufpcid  however  (hot 
BiROMAn's  ii  the  moft  accurate  of  the  two,  U 
Wenzcl  applying  a  low  red  heal  tho'  hut  for  a  of  3fl 
hour  feetot  to  have  diilipated  a  minute  portion  of  the 

[      *  See  Mod.  Difa.  Met.  305.  and  j  Oren.     195.  196. 

f  Wenzel  property  dilUuguifhcd  thcfe  from  lOLvrMm 
in  that  Acid,    in  which  the  proportioni  «f  Acid  and  Silver 
kre  difercDt. 
, .  3  S  a  Acid. 
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Acid.     BiHDHEiM,   who  barely  dritd   ha  Vatiol  i 
Lead,  from  105   grams,  obtained  by   redudion   by  ■■ 
pans  bliwk  Flux,  only  64  of  Lead,  which  is  about  6? 
ptt  cent.  5  Berl.  Beob.  1 79. 


MURIATED  SILVER. 

Here  alfo,  the  agreement  of  Bergman  and  Wey-  _ 
ZIl's  refults  is  exceeding  clofc,  bccaiifc  both  ulVd  the 
pureft  Silver;  Margraa^  ufed  Silver  [Unified  only  by 
cuppellation,  and  hence  end  perhaps  from  inAiflicient  de- 
ficcation  hisrefult  diflfcrs  fonwwhat  from  ihelra.  For  tie 
lelU  m  thai  from  960  grains  of  fuch  Silver  he  obutned 
after  GtKTLt  dcficcation  1264  grains  ot  Luia  Cor- 
mia*  corfcqucmly  100  parts  of  fuch  Muriaied  Silver 
contained  7;>949  of  fuch  Silver.  An  exceli  which 
(hews  that  the  precipitate  was  not  fufficicntly  dried,  of 
that  it  flill  contained  fome  Copper;  and  if  ihii  lall 
were  the  cafe  its  cjuantily  might  thus  be  dircovcred; 
for  taking  a  Medium  between  Bergman's  and  Win- 
/.el's  experiments  too  grain*  of  Munated  Silver  Ihould 
contain  75,3  of  Silver,  and  all  that  exceeds  this  wci{hi 
murt  be  Copper:  I'.cn  in  Marckaaf's  Silver  iht 
quantity  of  Copper  was  7S.949^75iao5=:o,744  y 
cent. 

WEN7.EL  dried  his  precipitate  in  a  heal  he  Iclb  1 
fufficient  to  expel  all  the  Nitrous   Acid  that  might  i 
fufpe3ed  dill  lo  adhere  to  it,  and  therefore  in  a  San 
heat;  Bergman's  mode  of  deficcalion  I  have  already  I 
meniioneil,  Magkaaf  it  is  true  thought  that  no  Coiw^ 
per  could  be  contained  in  hit  precipitate  as  he  fup|iofel 
thai  (he  Marine  Acid  wnuld  have  taken  it  up,    or  at 
fcaft  that  ihe  Muriatcd  Copper,    If  any  adhered  lo  lh«] 
precipitate,      would    have    been,      bein^    very    ruluble,j 
wafhed  off  by  repealed  cdulcoraiicn  ;    but   Bkhcua 
well  remarked  that  this  fuppofilion  was  efronecus,    fi 
ihe  Muriaied  Copper  adhered  fo  clofeio  the  Miirialei 
Silver  that  this  la/f  did  mit  blacken  when  expofcd  w  tl 
SuD  for  feveral  days.     2  Bkrgm.  418. 


'  Maigr.   I  Theile    36a- 
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All.  mcialj,  Gold  and  PUiina  excepted,  are  capa- 
ble of  uniting  wiih  Sulphur  both  in  ihe  fni  id  and  in  ihe 
dry  way.  Zinc  alone  uke*  it  wilh  To  much  diifi- 
cully  at  lead  in  the  dry  way>  tlial  many  have  doubted 
of  Its  capflchy  of  aOTuming  it. 

Ir  ftcras  hcwever  that  oxygenation,  tho'  in  th« 
flighiefl  poffible  degree,  nece{tirily  prtcedes  the  re- 
ception pf  Sulphur  even  by  the  mttals  molt  capable 
of  receiving  it,  and  that  have  the  ftrongtil  affinity 
to  it.— Hence  Meiallic  Calcei  are  affo  capable  of  re- 
ceiving it,  and  often  more  copiouily  than  when  nearly 
in  their  perfe£l  metallic  rtate,  iho"  in  fiich  cafe  it 
(houtd  fcctn  that  much  of  the  Oxygen  is  divided 
between  them. 

Moft  of  the  expciiments  on  which  the  foregoing 
Table  is  founded  were  made  by  the  CX4^  and  labori- 
ous WiNziL.  He  generally  heaiod  his  mcials  to 
rcdncfs,  then  poured  on  iheni  an  EqjL'ftL  weight  of 
flowers  of  Sulphur,  covered  the  crucible  and  fuHertd 
it  to  remain  in  the  fire  until  the  flame  of  the  Sul- 
|Aur   ceafed   to   iffue   from  under  ihe  cover. 

To  difcover  the  cffiefl  of  a  higher  degree  of  heat, 
ml  «f  the  cxdiifion  cf  Ai:,  1  isiscd  Sulphur  and 
hop. 
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Iron,  and  ai(o  Copptr  and  Sulphur,  rotrcliinet  jn  li 
proponion  of  I  uf  ih«  former    to  j    of   ih«  mcial.^ 
and    fomeiinies   in   the  proportion    of   j   pans   of  (he 
former,  with  one  pan    of  llie  melal*,  placed  tkem  in 
cruciblfs,  which    ihey   nearly  fiUerf,  to  which   coveri 
were    luted,  and  graiHuaily    healed   (hen 
to  at  leaft   130''  of  Wioowood,  and  ihcn  ful 
thcna  graduAJIy  to  cool. 


SILVER. 


W«  of  T 


Silver  xtk)  all  the  following   metalt  are    capabli 
DTiiting   to  Sulphur    in    various    proportions,    in    the 
Table  the  extreme  or  greateft   proponion  wliieli  they 
can    lake   up   in  the    given    circumftancei,     is  ikxie 
given.     Sulphurated  Silver  is  Wack  lilre  the  Vi 
Ore,  ariif  fo  much  the  more  britite  as  tlie 
of  SuIpbuT  is  greater. 

COPPER. 

In  WiNzsi-'s  experiments  leaf  Copper 
Ployed,  and  the  compound  not  melted^  but  convcrttH 
mio  a  brittle  ilurk  brown  (i»s,  which  h«  fajs  wu^ 
tnoTC  ftriible  than  mere  Copper.  In  mine  the  coov 
pnund  was  compleitly  melted,  and  furmed  a  maB 
exiemaUy  black  but  intcrnatly  lead  grry.  nfcnMrni; 
the  Vitreous  Copper  Ore.  Luftrc  a.  Meiiihc.  Hard- 
ncls  7.  brittle. — By  calcination  in  a  low  red  heat  tot 
two  nonrs,  o^  244  graini  of  this  Sulphurated  cooi- 
pound,  it  loll  4  grains  of  its  weight,  bat  being  fuf- 
tercd  to  cDul  during  ihc  night,  it  recovered  t  tnaa 
of  the  loll  weight,  and  bein);  then  expofed  10  a  ftnmg 
red  heat  it  Acc^uiatD  fo  much  Oxvcfen  at  to  wei(|| 
262  grains  and  became  of  a  purpmn  oolottr.  —By 
compariDv  thi«  with  Weszel'*  experiment  we  fee  J 
that  Copper  in  the  dry  way  acqoirci  no  more  than  I 
«  certain  proportion  of  Sulphur,  let  the  quantity  t' 
this  lift  prefcmcd  t»  it  be  ever  fo  great, 
thcr  the  Air  be  excluded  or  D&t,  and  ibe  I 
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^^  ignttion  «w«r  fo  high,  the  limit  ftcms  to  b*  26,25 
Per  eeM.  2d.  That  in  a  low  red  htai  part  of  ihe 
Sulphur  may  be  exi>elle<l  from  it,  but  that  afrerwanh, 
whil  remains,  attradi  Oxygen  from  the  Aimofphcrt, 
ftod  canfcijuentljr  rt  Oioulii  (tern  that  the  afpcrfion  uf 
pouxlerei!  Churcoal  wouW  promote  ha  derulj>Kuriiiiin. 
This  oxygenation  of  Sulphur  in  a  moilvratcly  hi;!i 
red  heat,  has  alfo  been  remarked  by  MoNM»r,  loi 
in  that  cafe  he  fay«  it  is  much  more  dirpofed  to  Vitn- 
olization  that  when  calcined  in  1  lower  heat.*  Ac- 
cording to  Cramer  this  incrcafe  of  weight  of  Sul- 
phuraied  Copper  miy  amount  to  28  or  30  per  eciH.^ 
A  Duteh   fociety  confifling  of  MtiTrs.    Dieman, 

Pa«T«       VA.M      TrOOSTWYK,       NtE«WLAKi>     aiid 

BONDT  ef&ded  the  union  of  Sulphur  with  Copper, 
and  Ibme  other  Metals  in  3  low  heat,  and  attended 
with  remarkable  circumrtances,    they  inferred  filings  of 

Ilhefe  Metals  with  different  proporiions  of  Sulphur  into 
n  fmall  GUfs  Fhial,  out  of  which  common  Air  wa« 
«Rcludfid,  being  in  fome  cafes  exhaulled,  and  in  other 
etCa  the  Phial  filled  with  Fixed  Air,  Inflammable  Air 
ut  Mephiiic  Air,  ami  in  other  cafes  with  Water  or 
^tKOty ;  itnd  in  fome  the  Sulphur  was  wafbed  with 
CaiiAis  Volalkali,  to  take  up  any  pait  «f  it  that  might 
be  ocidi'icd.  The  Phial  being  heated  over  burning 
Coals  the  miliure  fwoll,  fonw  Sulphur  fttfelimcd.  Air 
was  produced,  either  Ucpatk)  or  Variolic;  the  Mcials 
becRioe  red  hot,  in  TomB cafes  at  it  fcams  with  tK- 
PI,AMATioH,  noiwithftanding  the  exclufion  of  pure 
Air,  andihcMeials  became  fulphurated,  thefe  expcri- 
menls  were  repeated  by  Vow  Moms,  Richter  and 
others  with  much  the  fame  refult»:^ 

la  thefe  circamltances  I  ibink  liic  iomition  prn- 
oceded  from  the  excels  of  the  Specific  heal  of  the  Sul- 
phur and  Coppei  before  their  union,  over  that  retained 
by  ihem  after   their  combination.     The  Oiygenation 


*  SurU  Vitriolization.  p.  90. 
I  f  Edition  of  1774.  a  Thejle  p.  It4  !■  t^oMo. 
tl  a  Chy.  Ana.  1793.  385.  fcc. 
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of  ihe  Metals    proceeded  from   ihc   dc-compofitioD  ofl 
Water  flUi  adhering  to  them,    white  the  Infl4min4bta^ 
pai  1  of  the  Water  taking  up  pan  of  the  Sulphur  fcnncd 
Hepaiic  Air,*    the  flame  might  pto-eed  from  Ihc  igni- 
tion of  the  Sulphur  in  its  vaporous    state,    and 
lh«  Vitriolic  Air  from  the  femi-oxygeniied  Sulphor^- 
of  which  according   li»  VoN    Moks    Flowers  M  Stit 
phur  cannot  be  deprived,  even  by  Volalkali.f 

The  proportions  that  produced  mofl  ignitior 
were  40  Copper  and  15  Sulphur,    but  its  part  of  ibJ 
Sulphur  foblimcd,  and  the  compound  was  not  veigbed, 
how  much  Sulphur  was  taken  up  is  uncertain.     Tb( 
Copper  thus  fiilphuralcd  was  very  (lightly  o^iygenaicdJ 
for    with  Nitrous  Acid  it  fjave  out   the  lame  qtuMit^ 
{•f  Nitrous  Air,    >»  atiotlicr    mixture    which   had 
heen  ignited ;{; 

IRON. 


In    W'tNXEu's  experiment    ihe   Sulphurated     Iroo 
formed    a  fpongy     mafs  ;     in    mine    it  was  cum[^etcly 
mcltod,  and  compad,  eiteinally  black,  internally  whll- 
ill)  erey,  texture   {^'"ul^  ■"  p-^rt,  and  partly    fibrouiaH 
Hardneiii  8.  and  ftrongly  magnetic.     When  powdi 
and   cxpofed   to  ihc  Air  it  incrcafcd  in    weight,  « 
did  even   during  calcination  in  a  low  red  heal. 

MoNNET  made  the  fame  experiment  nil  did,  t 
his  crucible  was  not  accurately  covered  nor  ihc  bc«i  d 
f\i  ngi  from  3  parts  Iron  Nails  anif  1  pan  Sulphar  b 
obtained  a  Ariaed  mifii  which  weighed  4,;  \ 
confequemly  it  contained  but  10  per  cent,  of  Sulphni 

Natural  Pyrites  often  contain  above  36  per  on 
of  Sulphur,  HiNCKCL  Ptritol:  ao8.  And  tfa« 
proportion  to  Iron  it  ftiU  higher,  is  befidcs  ii  Ihc 
contain  from  6  10  8  per  cent  of  Argill  or  o(h« 
forcigA  matter. 

•  IWd.  39J.  594: 

t  44  Rm.  Joor.  39i 
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The  moft  oxygenated  Calx  of  Iron  is  alfo  com- 
bisable  with  Sulphur,  as  Monnnet  has  fliewn. 
MiNtRALlZATlON  p.  2%6.  and  Dinbl.  dei  Men.  57.    | 

DiEMAH   and  his  aflbciatcs  found  Iron  and  Sulphuf'L 
to  inflame  in  the   fame  circumstances  >%  Copper  an^J 
Sutphur    in  the   experiments    above-mentioned;     the*! 
proportion  (hat  fucceeded  befl  was  that  of  3  parts- Iroi^fl 
ic  1  of  Sulphur    but    fo  Urge  a  proponion  of  Sulphur  1 
is  not  abforbcd  by  ihe  Iron  ;    Richter  having  mixcd^  J 
48  parts  of  Iron   nlinas  with  iC  of  Sulphur  andtreat^  I 
them  as  the  Dutch  Philofophcrs,    found  the  refiduiim  tO_  I 
wrigh  only  5S  grains,    hence  lOO  parts  Irun  take  up  in' 
ihcfe   circumstances    only   20,83   "^    Sulphur. — That 
Water  is  de-compofed  in  this  experiment  appeari  clearly 
from  the  experiment  in  Schiele  on  Fire.  J-  81. 


P  TIN. 

According  to  Gergman,  Tin   may  take  up  in    the   | 
common  procefs  of  fufion  25  per  cent,   of   Sulphur, 
but   by   Wenzel's  experiments,    with  which   Pellz- 
TlEit  s  nearly  agree,  only  i8,i2.  -  .  .  Pellet  iek  fays 
too  parts  Tin  weigh  after  Sulphuration  116,5,     Y^* 
he  allows  only  1  5  grains  of  Sulphur  to  100  of  Tin,  the 
other  grain   and   half   he   then   probably  conllders   » 
Oxygen  J  a  fuppofiiion  which  appears  10  me  juft,  tho^  * 
as  it  is  impofTible  to  eftimaie  the  quantity  of  Oxygen  ] 
with  preclfion;  1  maile  00  mention  nor  allowance   for 
it  in  the  Table.*     Both   Wenzel  and  Pklletier  ' 
remarlced  that  Tin  thus  fulphuraied  acquired  a  Lamellar    ' 
or  Micaceous  texture,  and  in  colour  alfo  rcfembled  Mo- 
lybdcna.      Yet  according  to  Beromafi  its  colour  ii 
whitilTi,  and  its  ie:(iure  Fibrous.     3  Bekgm.  157. 

Tin  thus  fulphuratcd  i«  foluble  in  Marine  Acid.f 

•  ?3  Ann.  Chy.  iS-'. 

■f  Ibid.  )o6. 

Vol..    11.  1  T 


Sulphurated 
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Sulphurittd  Tin  may  by  mere  Oxygenation  and  p 
licular  mmagenMnt  be  made  (o  take  up  double  the  quaik 
tity  of  Sulphur  it  had  at  firfl  abrorbeJ  as  FEtLtTtta 
has  Hiewn,  I]  Ann.  Chy.  292.  by  his  13  and  \M 
ezpertroems  it  appears  that  ihc  more  it  is  oxygenated  ibf 
more  it  is  capable  of  taking  up. 

Accurding  to  Eekcman  in  the  proccft  for  malung 
AtJfcUM  MusivuM  it  takes  up  66  per  cent,  of 
Sulphur— Mr.  Wolfe  found  Mufive  Gold  info-^ 
lubl^  in  Acids.  In  Dicman's  experiments,  Tin  a 
Sulphur  uniicdi  with  the  fame  appearances  as  Cop 
and  Sulphur,  and  the  fame  proportions  were  Deceit 


LEAD. 

It  ukes  up  about  1 5  per  cent,  of  Sulphur,  If  kept  ti 
long  in  the  Fire  it  turns  to  1  black.  duQ.  HtMC  k.  ~ 
RtTOLOG.  297. 

(n  Dieuah's  ezpcnments,    4;  puis  Lead  tnd  iJ 
cf  Safphur,  fired,   as  the  fortncr  Mctalt. 


MERCURY. 

In  D(iMA»*s  cxpevJiHEnt*,  Mercury  and  Sulphtr 
not  inflame.  44  Ror.  394.     Yet  if  Mercury,  Sulpliuil 
jnd  Water  be  made  into  a  pafle,   the  Water  here  alf 
dc-compofed,  for  the  mixture  affords  llcpaiic  Ait  wl 
heated,  i  Chy.  Ann.  1 794^  302. 


ZINC. 

It  appears  by  the  experiments  nf  DiHKE  and  Mo 
VEAU*  that  Zinc  really  has  an  affinity  in  Sulphur  ihnrf 
by  reafbn  of  its  rapid  Calcinitinn  and  the  dirperfion  1 
lit  Cafac,    at  the  moment  of  Us  lormaiion  it  can  wfc" 
in  nearly  its  Metallic  Rate  be  fcarccly  united  to  it, 
lealt  in  the  dry  way. — Even  in  'u%  calcitied  iHte, 

•  6  Chy.  Jour.  ji.  Mem.  Dijoo  1783.  59. 
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not  eafy  to  unite  n  wlih  Sulphur,  *s  Sulphur  begins  by 
dripping  it  of  much  of  in  Oxygen,  aiiii  iliui  approach- 
ing to  iti  Metallic  llaic,  it  rccovcfs  in  great  incmrurc  in 
Volatility.  However  Morveau  adually  produced  a 
Grey  Blende  by  fufion  ot  Calx  ot  Zinc  anj  Sulphur. 
In  Diiman's  experiments  45  part*  Zinc  and  15  of 
Sulphur  buriicd  with  explufion. 


^REGUUNE  ANTIMONY. 
Bergman  found  Native  Antireiony  to  coniititt 
percent,  of  Sulphur  and  confequenily  that    100  pans  of 
the  ReguIiiK  can  rake  up  35>i2  of  Sulphur,  on  the  othef  .' 
hand  WtsxEt.  has  (hewn  ihat  by  fufion  it  can  take  uj*  | 
only  29,87  percent.     Hence  we  fee  the  great  difference   '' 
between  Metals  fulphuiaieii  in  the  moifl  and  in  the  .■'ry 

Bergmak  has  alfo  (hewn  that  Glafb  of  Antimonj*  i 
may  contain  about  4,33  per  cent,  of  Sulphur,  and  yet 
ftill  it  remains  a  Calx.  Hence  a  fmall  proportion  of 
Sulphur  is  not  incompatible  with  a  Calciform  (fate. 
InDiEMAK's  I  xperiments,  Sutphur  ana  ihc  Regu- 
101  inflame,  probably  by  reafon  of  the  fmall 
hich  Vitriolic  Acid  has  on  the  Regutus. 


BISMUTH, 


Kpid  not  inflame  nor  burn  in  Di  kuan's  Espeiimeni). 
Chy.  Ann.  1793.  389. 


COBALT, 

Did  not  bam  in  Dieman's  experiments.    ^^K<n. 


iT  z 
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EXPERIMENTS 


Composition  and  Pit  o  port  (oh  or  CARB 
IK  Bitumens  and  Mineral  Coal. 

An  txiSt  knowledge  of  the  component  part*  of  tlij 
^ifFerent  Species  o)  Mineral  Coal,  and  ilfoof  BitunMi 
(fubflances  which  moftof  iliem  contain)  fDnmsan  objel 
of  fome  imporlance,  not  only  ro  the  natiualift,  who! 
vitvvB  are  merely  fpeculativc,  but  to  the  Pradiq 
CEconomift  whowifhes  to  exira£t  from  each  Specici  ■ 
the  advantages  it  is  capable  of  yielding,  and  to  be  ena- 
bled to  compare  the  various  kinds  afforded  by  differeni 
coucilriei,  in  order  to  obtain  and  employ  that  whic& 
(hall  on  the  comparifon  appear  to  him  beft  fuiled  to  h'^ 
intent  ions. 

In  tffc&  CoaEi  are  not  only  applicable  to  the  mar 
iifiial  putpofes  of  combuftion,  an  ufc  fimple  i 
appear,  attended  according  to  their  variom  Spcdta 
with  a  confiderable  difference  of  calcfa3ivc  power  botj 
in  intenfity  and  duration,  but  alfo  to  the  prudu^Lion  a 
Varnifhcs  much  more  advantageoufly  applicable  in  ma-  i 
ny  inftances  than  thofe  cxtra^ed  from  the  Vcgvtai4e 
Kingdom,  as  Lord  Dundonald  hasdifcovered,  and 
abundantly  proved,"  and  alfb  of  that  cham>d  nMoam 
called  COAK,  the  only  one  that  can  be  rdoTTtd  (oil 
many  cafw,  and  In  moil,  fuperior  to  Vcgttable  CbilJ 
coal. 

Coala    and   Bitumens  arc    however  fubflaocei   i 
refill  the  nfual  modes  of  Analyfis ,    ihey  efude  the  r 
tion  of  Aqtieou;,   Acid,  Alkaline  or  Spiiiinom  M« 

•  Upon  the  moft  minace  inqairj-,    why  Ciil  VanitSi  1 
tir.i   more  cAmmonly   employed  in   ftaying  ih*  biHtmu  i 
Stiip,    I  bive  been  ixfonDMl  the  pfinctpal  mroAiill 
liiiccntii  TOO  */t  t  L.     Tite  Shi,"i  ctt  rcqaiiirg  fodi  fr— 
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mnims,  mi  diRtllaiioii  the  onlj'  mode  liiiheno  ufcd, 
oonfwtndt  and  varies  their  natural  coDivnIa. 

Receding  on  thcCc  obflackt  to  an  txaSi  difcrimi< 
nation  of  Bilumens  and  CoaUi  and  of  the  virioiu  kind* 
of  thefe  lart,  it  occiircd  lo  roc  llui  partly  by  combuf- 
litjn,  and  partly  by  their  «fii«cy  in  dccompofing  Niirc, 
ibt  fecrct  of  ihcir  internal  compofnion  might  poflibly 
be  unveiltd. 

1.  Combustion,  I  have  nliferved  that  all  the 
Species  of  folid  Bitumen  propcity  fu  culled,  when  laid  on 
J  Red  hoi  Iron  burn  with  a  large  bright  flame,  fmoke 
and  foot,  leaving  none  or  fcarcc  any  coaly  rcfiduum 
and  only  a  little  Athes. 

That  the  fofter  I>iiiimcns  as  Mi<hha  burn  in  the  fame 
minnci,  leaving  no  Conl,  but  only  a  little  A(hei,  and 
retpiiring  no  increafe  of  heal  for  their  entire  con- 
sumption. 

Thai  Afplialt  boms  with  fl.ime  and  foot,  but  mdli 
and  fwella,  and  retiuires  for  its  entire  oonfumpiion,  an  in- 
creafe of  heat,  leaving  fcarce  any  Coal,  and  but  little 
Alhcs. 

It  is  moreover  well  known  that  liquiil  Bitumens  con- 
tain Inflammable  Air  and  Carbon.  That  they  abforb 
Attnofpheric  Air  when  long  expofcd  m  it  and  light. 
That  in  confequencc  of  this  abforbticn  thev  are  thick- 
ened, blackened  and  condenfrd  firft  inio  Mineral  Tar, 
iben  into  Mineral  Pitch  or  Maltha  and  lallly  into  Af- 
phalt.  That  almoft  all  Speciesof  Mineral  Coal  yield 
more  or  lefs  of  both  Species  of  Bitumen  on  dillillation 
leaving  a  fhining  coaly  rcfiduum,  but  that  the  propor- 
tion i^  variable  in  every  Specie*  accenting  lo  the  degree 
of  heat  applied,  that  llie  rcfiduum  always  ob^inately 
^retains  a  proportion  of  Bitumen,  and  that  confequertly 
^liftillation,    in  addition  10    its  other  imperfeSions,  it  an 

Sufficient   mejium  whereby  to  difccrn  the  propuriion 

taf  Carbon  and  Bitumen,  and  confcquently  to  difcnmi- 

latc  the  various  fori*  of  Mineral  Coal  from  each  other. 

DECOMfosiTiOJi     OF   NiTBK,    It  lus   long 

Bigo    been    remarked    by    the  jitflly   ttlebraied    Mac- 

Pq.utR,*    that     Nitre    detonate;.   M-itU   no  oily    Inflam- 
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nuble  matter,  until  fuch  tnaitcr  is  rcdac«d  to  a 
tnd  then  only  in  pcoporiion  to  the  CirboBaceoi 
rnatter  it  contains.  An  obfcrvation  the  tnith  of  whi' 
will  fuity  appear    in  rhe  rul>re<]uem   experiments. 

Herict  it  occured  to  me,  that  Cince  in  the  *& 
detonation,  Niire  k  always  totally  or  pariiatiy  decora- 
poled,  and  fince,  where  Carbonaceous  comjiouDdt  are 
employed,  this  decompofition  anft^  folrly  from  the 
mere  Carbonaceous  pait,  and  every  thing  el(e  betll^ 
equal,  is  proportioned  to  (he  quantity  of  mere  Car* 
bon  they  contain,  and  fincc  moll  Species  of  Codi 
are  compounds  of  mere  Carbon  and  Bitumen  M  ap- 
pears by  the  produfts  of  their  dtdtllation,  it  (houid 
follow  that  by  the  decompofuion  of  Nitre,  the  quan- 
tity of  mere  Caibon  in  a  given  ijuantiiy  of  every 
Species  of  Coal  may  be  difcovered,  and  this  being 
known,  that  of  Bittimen  may  be  inferred,  and  the 
other  un  efTcntia)  in§;redienK  being  deteSed  by  inci- 
ncraiion,  ihe  whole  contents  of  coaly  fubflancct  loight 
be  afceriained 

The  tompofition  of  Bitumens  alfo,  as  far  ai  rdaic* 
lo  their  proportion  of  Carbon  and  Oil,  may  be  evi- 
denced in  the  fame  manner ;  and  here  it  i;  to  be  ob- 
fenrcd  that  the  Bitumens  I  here  conflder  arc  thoTc 
■hat  arc  found  in  ■  dry  or  folid  Riae,  and  thai  ibele  con- 
tain a  larger  proportion  of  Carbon  than  the  liquid  Bt- 
omens,  for  tho'  thefc  lall  aHb,  contain  Carbon,  it  being 
an  ciTcmial  component  part  of  all  Oils,  yet  this  por- 
tion does  not  extricate  or  educe  any  Air  from  Nitre 
nor  confeqiiently  contribute  to  its  decompofnioD,  ai  the 
fubfcquent  experitnents  TufBciently  evince,  but  is  con- 
fumed  partly  by  the  pure  Air  fponuncoully  cniitttd 
by  Nitre  during  its  ignition,  and  partly  by  ihe  »m- 
btti»   Aiinofphciic  Air. 

Nay,  when  Mineral  Coal  b  employed  in  (be  de- 
compofiiion  of  Niirc,  die  (hare  which  the  mere  Car- 
bonaceous part  of  the  Bitumen  contained  to  •(,  con- 
tributes to  the  decompofiiion,  will  be  found  fa  fmall, 
ihai  it  merits  no  confideralion  in  the  ^fenerat  account. 
The  fiift  ftcp  lowards  cairying  ibts  analytic  pjatt 
into  execution,  mull  therefore  be  to  <ietermine  Ihe 
^uanlily  of  pure  Carbon  mcefliiry  to  deoompolc 
a  pvoi 
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a   given   quantity   of    pure  Nitre,     But   here    many 
praQical    difficulties    occur,    which   (hall  prcfcntiy  he 
Rimi 011(41.     The   moft   peifcQ   method  of  obviating 
them,    was  that  employed   by     ihc    ever  mcmoriblc 
Lavoisiem  i  he  mixed  the  puiefl  Nilrc  with  ChaicuaJ 
"lb  purged  of  the  Inflammable  as   well  at  other  Airs 
id  Water  which   it  ufually  ahforhs,  in  the  proportion  - 
'Iiich  after    fevcral   trials    he   foiind    requifiie  fur  the 
Hire  decompofitiun  of  (hat  Salt,  rammed  them  into  a 
ipptr   tuhc,  fired    them,  and  continued    the    Infl«nt- 
ition   under    Water,   by  which  meant   the  Chiircoil 
IS  a3ed  on  folely  by  the    Air  educed    from  (he  Ni- 
tre,   to  the    inlire    cxclufion  of  the   external   Air,  and 
this  Air  was  educed,    foJeiy  by  the  ignited  Charcoal, 
to     the    imire     exciulion    of    extemat     heal  ;    31!%^^- 
lages  that  cannot  he   procuiid  by  the  ufu^I  mode  of 
cffi:ding  this  decompofition  ;   thus   he  found  the  pro- 
portion of  Charcoal  necclTary  for  the  iniirc  decompo- 
filion  of  Nitre  to  be  as   i    to   7,57  or  in  other  words 
that    13,21   parts  Charcoal  decompofe  too  of  Niire,* 
and    ya,    even  in    this  experiment    I  find    a  fmall  in- 
.iccuracy,    as    he    did    not    take    the    Water    ennployed 
mixing  the   Nitre  and  Charcoal,  into  the  account; 
I   hence,  and    for  fomc  other  reafons,    the  detail  of 
ihich  would  lead  me  too  far,  I  think  the  proponion 
fiiould  be  as  1  (o  7,868  nearly,  or  that  12,709  Char- 
coal dccompofe  100  of  Nitre,  but  the  difference  is  of 
^ttle  itnporiance. 

This  mode  of  experimenting  however  is  inappli- 
cable on  (he  prefent  occafion,  the  di&rent  Species 
of  Mineral  Coal  being  not  fo  readily  inllammable  as 
to  carry  on  the  combuftion  in  this  manner.  Hence 
I  contented  myftif  with  the  common  manner,  only 
ufing  fuch  precautions  as  to  render  its  refults  toler- 
ably uniform,  and  repeating  each  experiment  leveral 
iflies. 

L  I  examined  the  purity  of  the  Nitre  !  croploye^pj 
jf  Nitrated  Silver,  and  found  by  the  quantity  of  Sa- 
Bed  Silver  produced,  that  480  grains  of  the  Nitr*' 
Sniained  3,;   grains  of  common  Salt,  (135  griiiuof 
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Miuiiitcti  Silver,    indicating      oo  of  common    Sak;] 
hence    the    conftani    <iujntity   of   Nitre   I    orcd    w 
483,5  grains  except  in  itie  cxpcriiueiii^  vn  Biitunci 
as  1   had  not  enough  of  ihem   to  cxpetuj  on  To  brgcl 
a  qiontity  of  Niire.  I 

'Ihe  Niivc  was  heatcJ  barely  to  rcjoefs  bcfwre  anj'fl 
Cual  WHS  projedcd  vn  ic  in  a  \Viii<i. furnace  gDd  «S 
very  large  cruciMe;  upon  this  unifoim  degree  of  IiC>t1 
much  of  the  uniformity  of  diffcrcnl  expcrinienu  oaa 
the  f«nie  Species  nf  Coal   dcptiids.  I 

In  my  firll  experiments  the  Coals  were  reduced  lol 
a  vory  fine  powikr,  and  ihtn  pfojcfltti  on  the  ignited  I 
Nitre,  but  1  uliftrve*!  ihat  by  this  method  maehT 
more  of  each  Species  of  Coal  w»  requifilc  lo  Alka-^ 
lixe  the  flandnrd  qusmitv  of  Niwe  than  when  it  wssi 
reduced  to  a  cnarle  powder,  about  the  fize  uf  s  ptn'sl 
head  or  fomeuhat  laiger,  and  the  reafon  it,  thai  l*yi 
■  he  focce  of  the  c-KpU'llon,  mttch  uf  the  liner  powder] 
is  carried  r<tf  uiihoui  having  been  in  corua^  withi 
the  Nitre.  Hrrce  in  the  cxpcrimenls  of  Mr.  MlELtfl 
on  the  quantities  of  diaicoal  of  different  woods  rc>fl 
quifiie  to  Alkalize  loo  parts  of  Nitre,  we  find  thcfefl 
quantities  to  lieat  for  ilie  mofl  pan  feme 
lo  iheir  Specific  Gravities,  being  generally  finL_. 
when  the  Specific  Grivity  of  the  Cfaarcoal  »  ligbttr.l 

Thus  •  : 

Oak  Coal      .     . 
Birch  Coal    .     . 
Pine  Coal    . 
Fir  Coal     .     . 
Coak       .       .     . 

Another  circitmftance  of  great  importanoc  Uwi 
procuring Juft  and  uniform  rcfultt  it,  that  the  jxo-l 
je3ions  of  Coal  Ihould  fucoeed  each  oilier  wiiha«n  ile-J 
lay  as   foon  as  the  flame  ceafes,  for  as  igniictl  Ni]n« 

•  Schwcd.  Abhand!.    i;8i. 
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cs  out  pure  Air  rponlineouily,  Aiid  fo  much 
more  as  it  Is  more  hcsted,  the  Acid  will  be  deci 
pofeii  and  ihe  Niire  Alkahzcd  by  a  ^uaniiiy  of  CotlJ 
fo  much  the  fmailer  as  the  inlervaU  of  projcflion  art, 
longer.  From  inattentioD  perhaps  to  this  and  the  laft 
mentioned  pirucular,  es  well  as  from  various  condi- 
tion! of  common  Ciiarcoal  which  feldum  contains  lefi 
than  I'l  and  often  J  of  its  weight  of  moifture  and 
sbforbed  Air,  proceeded  the  various  refoUs  of  <iiffcrent 
Chymift*  with  refpcQ  to  the  proportion  of  it  necef- 
fary  to  Alkalize  Nitre. 

It    is   almoll  fupeifluoui  lo    add    that    the    Charcoal 
fhould  be  projeded   in   very  fmall  portionit.     I  feldom 
proje3cd  more  than    one   or  two  grains  at   a    timej 
each  operation  lalled  from  20   to  35  minutes  nearly.  . 
There   is  always  fome  portion  of    Nitre  un-decom- 
pofed,  being  protc3ed  by  the  funuunding  Alkali,  this  . 
error  is  imavoidable  but  very   fmall.     Even  the  pofitioA-^ 
of  the  crucible  in  the  Furnace  is  not  indifferent,  for  if  il , 
be  near  the  Flue  more  Coal  raufl  be  employed,  which  l.J 
attribute  to  ihc  torrent  of  Air  which  in  that  cal>  zffe&i^A 
and  carries  away  more  than  when  the  crucible  is  nearer  « 
to  the  anterior  part  of  ihe  Furnace. 

It  may  perhaps  be  fufpcGed  that  this  and  fome  oihei  < 
^^cidcnia!  errors  may  be  avoided   by  prcviot;fly  mjxing 
^Hbc  Nitre  and  Coal,  and  pioje^ing  the  mixture  in  fmall 
^^wtions  into  a  Red  hot  cnicibie;    but  not  to  mention 
^^^t  this  method  fuppofes  the  due  proportion  of  thefe 
two  fubHances  to  be  known,  which  cannot  be  till  after  1 
the  experiment,   and  that  a!fo  every  atom  of  ihefe  fub- 
flances  is  in  peifed  Conta£t  with  the  other  fubdance,  elfe  J] 
ihey  cannot  xGt  on  each  other,    independantly,   I  fay  of  ^ 
ihefe  unfounded  fuppofiiions,  this  mode  of  experimenN 
ing  is  dill  more  fallacious  than  the  former,   as,  during  ] 
thefe  projeflions  a  confidcrable  proportion  of  the  Nitre  \ 
is  fcattercd  and  difperfed,  and  may  be  feen  adhering  to  J 
the  l^des  of  the  crucible,  this  loft  being  repeated  at  every  % 
projc£tion  becomes  at  laA  intolerable. 

I  now  proceed  to  relate  the  expErimcnts  ihcmlelves, 
conduced  in  the  tnanner  I  have  menticntd.  Thediflti:- 
rent  Species  of  Coal  and  Bitumen  whore  comporuion  I 
have  thus  cxnrarned  wcrr,  Kilkenny  Coal,  Maliba, 
~»V<}1.  a.  7  U  Afphali, 


^H  Afphalii    t.3nca(1iirc,   C>nnel>    SUiy    Scotoh 

^H  Whiwhtv^n,    Wi^an,    Swanr^y  and  L«!hm,   fd 

^H  oF  Cffch   fan  the  purt^  Specimens  free   from  Pyn 

^H  and  vifibk  Aciny  maKi 

I: 
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KILKENNY  COAL. 


Itto<4eiir  isBLAcx,  andwhcnfrdh  Irrakeii fre<piciill^ 

ir*»trT-. 

LiJ(5re4,  Metallic.     Tranfpareney  O. 

Pri^urc,  foltitrct!  the  eourfe  of  th6  f^mdlK  'nrioufl^ 
ind  conlufeiilif  drreded.  FragnKols  nwher  IbiTp  tnt 
often  dilcoveriiig1>etwecn[he(litliftQ!i!oiK:r«ti©m  whi  "" 
illinittone. 

Hardiida  7.  Specific  GMviiy  1.526. 

Dbes  itot  born  tintil  wholly  t^niteit,  »nA  thtn  (lowlf  fl 
cwtrumes  without  caking  or  cfHiting  fiame  or  fmoke,^ 
366grarn6c.f  Jtespofcdtoa  heat  of  17"  Wtoawoor,! 
in  a  cracilile  for  live  hours  ^id  not  Infcthcir  Luftre  ynlil'i 
alinoA  f„  of  ihtm  ha<l  dirappearctt,  and  nt  Uft  left  red*  I 
(lift  Alhes  amuuntiti^  lo  7,f3gMin»,  nwirlr  i,jpcTWW.  i 
Projediri:  this  Cujt  in   Frne  Powder  on  480  ^im  of 
pure  ignitr-d  Nitre,  I  founi  the  Sail  reqittied  65  ^arm 
of  the  Coal  to  Alh3li/.e  it,   (mc  only  $0  gfaint  tt-tiea  iii 
coaffc  I'oiKdcr,  and  in  a  lliird  experiment,  »  hen  ihe  cru- 
cible Wflt  fariber  from  the  flAe  of  ilic  fiimace,  wAf  49- 
grains  To  thjt  I  luolc  upon  50  ii,rt'm  as  bring  in  r 
numWrinc^rrll  tothe  imth.     That  if  in  lire  prt^totttonl 
of  onv  pari  of  KiHsenny  Coal  lo  9,6  of  Niir*.     Or  100 1 
poTtKof  Niirc  ftqirirefor  their  Je-compofitioB  10,414 oT^ 
Kilkenny  Coal. 

Thisprofvtition  of  CokI  \s  much  friMller  than  thai  off 
Charooai  in  Mr.  Lavoisier']  F-ipcrintent,  which  wef 
Iiavc  iccn  to  be  as  I  lo  7,5  7  nr  an  ■  5>2 1  10  1 00 ;  which  1 4 
airtibute  t»  the  advant-igeoin  mude  in  which  hii  erperi-l 
mtnt  was  ioRiiuted  ai  already  t « plained ;  whwKtj  inl 
mine,  and  the  ufuiil  way,  t)ie de-ci>mpofttion  of  Nitniil 
protnoied  by  the  cilernaMieat  applied,  as  well  M  by  the  I 
Coal,  and confcquently  leTiof  theCoalit  employcii.  1 

t^fotn  the  Mpcrimcms  of  Sc  ti ikl*  one  mgAt  be  Ml 
lo  infer  that  th«  propottioniof  CiuicosI  utd  Nuren 
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■he  Alkalization  of  ihi?  Uiicr,  approach  flill 
Rorer  to  each  other  than  in  Lavoisier's  (laiement, 
and  confequemly  much  nearer  than  in  mine ;  for  in  hi^ 

PJiOiy  on  Plumbago  he  lella  ns  that  five  pans  Nitre 
ke  suFFici^NT  lo  confume  one  of  Charcoal,  ami 
■RifiiiiueiiiFy  It  Ihould  Teem  that  one  pari  Chsrcoal 
pould  dc-compofe  no  more  than  five  of  Niirc;  the 
eonfequence  however  is  not  juft,  for  unJoubieiilj-  five 
pant  Nitre  w«ulH  confunw  one  of  Charc":i),  btit  it 
1  not  thence  folluw  ih^ii  they  would  not  confume  flill 
■e.  On  the  oihcr  hand  he  found  that  ten  pan»  Nil« 
C  MECtSSARv  for  the  cenfunipiion  of  one  part  of 
mbflgo,  whence  ir  fotlowi  that  one  pan  of  Plumbago 
••eotnnDres  titn  of  Nitre,  other* ife  nine  pam  Niir* 
^uld  Inffioe  to  cunftime  ti,  aixl  ihe  tenth  uotikl  h;ivc 
E^celTary  a)  it  iSU  only  ta  it  it  de-compufu). 
bw  (hit  proportion  a[tproachi»  very  neiHy  to  my  refuk, 
'inely  one  of  Charcoal!  to  9,6  of  Nitre. 
hHenee,  and  fiitc-e  Kilkenny  Coal  in  the  preceding  e>> 
riment*  (lie-^r-il  nc  fign  of  it*  ccntaininc:  any  thing  P 
(ntnoiK,  I  take  it  for  gnnted,  that  it  coiTfrlU  aim 
rely  of  port  Carbon  ;  and  fince  50  «:rairi9  of  it  Af- 
t  480  grnint  of  pure  ignited  Nitre,  thai  in  all  the 
Mecjnent  expcrtmcnis  on  oihcr  Species  oi  Coals  or 
Rtuinens  free  from  Sulphiirand  Iron,  the  Jc-compofiiion 
of  (his  (landard  quanlity  of  Nitre  will  icdic 
qratmliy  of  Coal  necertary  for  ihat  de-oompofiljon,  th***! 
prefenee  of  jo  parts  of  mere  Carbon. 

Before  I  proceed  to  the  rceiul  of  other  cxperimenf 
I  mafl   mention  another  circumstance   that   occurs 
makine  them,    which  id,    that  after  the  inflammaiio 
cesfei,  a  hiffm^  noifc  h  perceived  for  a  Ion*  time, 
ii  incrcnfed  on  adJing  frdh  quantities  ot  Coat,    eveit-i 
when  the  Niire  is  Aremin^ly  de-compofed ;    this  feemcd*' 
10  me  to  arife  from  the  de-compolllion  of  the  Nitroa**  | 
Air  Of  Mephitized  Nttroits  Acid,    of  which  a  portion  i» . 
alwayi  retained  hy  iht-  Atkalt,    and  conlequenily  I  paid  < 
DO  attention  to  it,    but  always  ceiled  adding  Coal  when 
iirt^aiftmation  tiitally  c 
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MALTHA. 

Iti  colour  is  dark  brown  or  black. 

Lullre   o.      Tranfp4rency    o.      Fradure   unevsw  1 
t«ugh.     Specific  Gravity    2,070    .. 

it  l'c_-)sromcwhat  grcafy,  yields  to  comprejiion,  baa  t 
heavy  I'llicll,  acquires  a  potifh  when  fcraped.  doei  nM  ad- 
here to  ihe  tongue,  or  (lain  liie  fingers,  iis  Dante  high 
and  iTight,  leaving  no  Coal  but  only  a  liitic  Allies. 

Having  bui  a  frnail  quaniiry  of  thit  fubdanoe,  I  oa 
this  ocoafion  ufed  only  340  graini  of  Nitre ;  tyhcn  it  wa* 
healed  to  rednefs  1  threw  on  it  one  grain  of  vcgeta- 
BLB  Pitch,  it  immediarely  inflamed,  but  floated  quietly 
onllieAirfdce  of  the  Nitre,  and  dcccepitated  like  com- 
mon Sail,  from  the  moifture  it  contained  ;  [heftamewai 
paitly  WHITE,  from  the  ailion  of  the  Aii  fponianeuufly 
•milted  by  the  Nitre,  and  partly  ycllowi  SH  fioffl  the 
adion  of  the  ambient  Aimofplieric  Air,  hut  Aeady  anij 
unattended  with  ihofe  turbulent  guflic»  that  Uiend  the 
de-compontioii  of  Nitre  by  Carbonaceous  fubftancei. 

I  then  gradually  projc&ed  on  it  55  grains  of  Maltha, 
which  wa»  all  I  had,    this  burned  jull  as  (he  Pitch,  but 
aitcndeil  with  a  blacker  fmoltc,    yet  the  Nitre  w«  fo  far 
from  being  Alkalized,    that,    to  produce  this  effefl  I., 
wa3  obliged  to  throw  on  it  29  grains  of  CaiuMl  C 

Now  33,;  gmins  of  Cannel  Coal,  if  it  alone 
been  ufed,  would  fuffice  to  Alkalize  240  gtains  of  Ni 
as  will  prelently  be  fccn,  ihercTDre  the  55  gr^int  of  Ui 
(ha  and  the  one  grain  of  Fitch  cantained  nu  more  Cub 
ihan  33,5 — 29=4,5  grains.  Therefore  loognim 
Malth.i  contain  no  more  ihau  8  grains  of  Carbon.  A 
A»  (hefc  H  grains  of  Carbon  provoked  no  ttntiuli 
eruption  of  Air  from  the  Niirc,  it  i»  plaiti  they  did  1 
contrihTite  lo  in  de-compofition,  but  wcte  taken  up 
ihe  Air  it  fpontaneoafly  emittuf,  and  |<aiily  by 
ambient  Atmofpheric  Air. 

ASHPHA^ 
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ASPHALT. 

lu  colour  U  greyiOi  Black.  Luflre  2.  3.  gmFy. 
'Tfanfpsreticy  o. 

Fra£hire  pnfediy  Concho'tdal.  Hardneft  from  7  10 
8.  very  brittle-  Specific  Gravity  from  1,07  to  1,165 
-by  my  trials.  It  feels  fmooth,  but  not  greafy,  has  f,o 
fmclf,  except  while  pounding ;  iloes  not  (lain  the  linecis  ; 
Vrhen  liealcd  il  melti,  fwelU  and  af  lall  inflames,  but  il 
:quires  fur  inflammation  a  higher  heat   ihan  Maltha 

cf,  and  leaves  no  Coal  and  fcarce  any  Aflies. 

Of  Ibis  Bitumen  I  fountl  161  grains  requifitc  to  Al- 
_  ilize  the  ftandard  quantity  of  Nitre,  it  vifibly  educed 
Air  from  the  Nitre,  for  there  were  eniptions  from 
time  to  lime,  I  fuppofe  when  the  more  oily  part  was 
(onfumed  and  the  Carbonaceous  laid  hare,  much  of  the 
flame  was  alfo  yetlowilh.  Hence  l6l  grains  of  Afphak 
contain  only  30  of  mere  Carbon,  that  ii  nearly  31 
percent. 

Mr.  Thoby,  burning  it  in  a  low  heat,  found  it 
to  leave  about  :  of  its  weight  of  Co»l  after  melting 
fwelling  and  infiamirg  asufual;*  however  his  Arphalt 
vras  not  peifedly  pure,    as  he  obtained  Sulphur  Uota 


m  C ANNEL  COAL 

Its  colour  is  black.  Luflre  a.  Common,  when 
i^nOt  broken   often   barely    t.     Tranfparency  o. 

Crofs  Fraclure  conchoidal.     Fragments  ralhcr  Outrp. 

HardneA  from  7  to  8.  Specific  Gravity  by  my 
rills  1,152.  by  Dr.  Watso  n's  1,173,  doe^  not  flain 
ihe  fingers,  cafily  kindles  without  melting  and  bums 
Irhh  a  large  bright  flame,  but  of  Ihort  duration,  leaving  a 

_  I  coaly  refiduumi  does  not  cake.  240  Grains  of 
J  heated  until  all  the  Coaly  part  was  confumed  IcTt 
L5  grains  of  rcddiih  brown  Afhes  moAly  Argillaoe- 
,  that  is  3,12    per  cent- 


'  6  CrtU'i  Chy    Joor 


t6,l_ . 
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66,5  Grains  of  it  were  fufficient  to  Alkalize  the 
fljndard  (juanni}>  of  Nilre.  ~Il  turned  whh  ■  lirgc 
bright  flame  except  the  Lll  podjon  which  wm  yclLiw- 
i<h,  the  ptif*  Air  of  tbc  Nure  being  ihen  rxhHu4«d. 
Hence  66,5  grains  combined  50  of  pure  Carfaun,  aad 
»,08  of  AIhe?,  then  dciiaamg  52,08  ffoiii  66,5  ■" 
find  tile  quantity  of  Biiuni»fl  ecfaal  I4t43. 
tori  parts  of  it  contain  75,4  uf  CartHjO  S 1 ,6( 
men  of  the  fori  called  Milih*,  and   3,1    of  Afijcc 

1  lake  this  Bitumen  to  be  Maltha  from  i(s  qaic 
InAjmmtbility  and  the  Oiort  duration  »nd  brighnid 
of  its  fljme,  both  which  propenies  indicate  (he-  mofi 
inflammable  of  the  Bitumens  ind  whofc  lumi  ii 
Ie»rt  durable,  from  its  refufal  to  cjike,  (caking;  bainj 
•  property  artfin^  frotn  the  fufion  of  Af))httJr)  and  thi 
difficult  combudibility  of  the  CarbonMcmn  fARaaetf 
Ihat  remains  after  the  ccflation  of  !(•  fljmc, 
Ihit  counter- indicate   AtHr-MAtr. 


SLATY    CANNEL    COAL. 

That  which  !  employed  was  from  Avii^MtRt  n 
ScoTLANi>,   the  only  one  of  this  Ibrt  imponed  mI 

Du  BLtK. 

Its  colour  is  blsolc. 

lis  Lurtre  2.     Comrrloi),     Tranfpireticy  o. 

Its  FraQure  partly  (laiy,  partly  impcrfc^y  ( 
Al.     Fragments  (harp. 

Its  HardRcf]  from  5  to  6.     Specific  Gritriiy  ti^ffl 
by   my  trials. 

It  bums  rike  the  compact  Cimel,  hot  caltt  fbon-  1 
ef  to  flame.  Does  not  cake ;  leaves  a  (lony  rcfiduuni- 1 
140  grains  of  it  treated  as  before  menjiomrd  leave  | 
50  of  reddifh  grey  Afhei,  eqnal  so,!-;  per  cent.  ■ 
From  the  fmell  that  ilTues  from  it  dur'cg  iitfiition  I  | 
■m  led  to  think  it  contains  fomc  portioa  of  Sulphur. ' 
To  Alkalize  480  grains  of  Nitre  loj  gr^iru  of  ttiii  J 
Coil  were  employed  It  burned  like  the  fonner  vrUh  I 
a  large  ivhite  continued  flame,  except  the  lad  portion.  I 
Hence  this  quantity  ooniained  50  graim  of  1 
Carbon  ;  and   fines   it  alfo  contained  20,83  oT  > 
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I  RmAJnctcr,  via^  34,1 ;,  miifl  ba«  been  Bitumen. 
I  pans  ot'  il  cotuain  ^',6i  of  Carbon, 
|j53  of  Eiiuiiii-u,  and  aboui  20  ot'  Afhes.  Seme 
xlnfiton  however  t'toin  thde  qnantiiics  of  Carbon  and 
MI)  may  lie  ruaile  by  reafon  of  tbc  fmall  j  ro- 
tif  Sulpliur  coniairnid  in  ii.  This  Bitumen  1 
to  be  Maliha  and  not  Afphalt,  fnr  tbc  n^foni 
[  mtnuoDtd  in  treating  of  coinpa3  Canntl. 

It  is  from  a  Coal  nf  ihia  fori  tha  Lord  DuH- 
DONAi.D  cxir.iSs  his  Tar,  as  Mjlilia  eafily  diHillf  ; 
bul  it  is  probably  of  a  beiler  Itind,  as  ihis  ftony  kind 
exifts   moftly  in  Ayrshibf.. 

By  his  Lordihip's  mode  cf  diftillation  however  much 
feems  to  be  loil  during  ihe  iniernal  coml'ufticn.  [ 
ftiould  think  the  Prince  of  Nassau  Saarirocc'i 
methrd  in  this  rcfpeS  more  idTantaeeous.  Mr.  Sa 
teilU  us  that  by  dilliilaiion  he  obtained  from  Cannel^ 
Cotl  i  of  its  weigh!  of  Tar*;  but  Mr.  Faujas, 
who  ufes  Lord  Dunijonald's  method,  obtainft  from 
the  Coal  oF  DtciSE,  which  feems  to  be  of  this 
^nd,  only  4  per  cent,  of  Tarf.  Fal'jas  alfo  ob- 
that  lhi»  Tar  is  gradually  converted  into  .^f- 
Ikll  by  long  cxpofure  to  the  Air,  which  confirm* 
'';  difference  I  have  eAablifhed  between  the  two 
hUDena. 

WHITEHAVEN    COAL. 

Vliu  colour  is  black. 

Iflta  Ltjftre  3.  grca^.     TaanfJKuency  o. 
_     lu  FraQurc  plane  foliated.     Its  fragmci«»  a.     Ofieo 
dilcovering  (Quadrangular  or  cubic  di(tin£l  concreliont, 
fometimes   interfered  with  brownilh  red  flakes. 

Its  HafdneO  6.  very  brittle.     Specific  Gravity  1,257 
trials.      Stains  the   fingers,    particularly   when 

1  burns  at  fird  with  a  clear  Bante,  and  for  a  long 
,  but   at   hdt  oikes.     240   grains  of  it  after  Sm 


5x6  cxPBRiMR!tT»'bK-3^NJSRAL  OQAl>.- 

huur&    flrong    heat     Icfi    only    4   graint  of     reddrlb 
Aihcs,  or  about   1,7  per  cent. 

The    ItanJaid   (juaniiiy  of  Nilre  wiu    ADulized  hm 
88  gui'-K  of  this  Coal.     Hence   lOO  giaint  of  it  c 
Uitt  maify    57    of  meic    Carbon,    ^1,3    of  «   1 
of  Maiiha  atid  Afphalt,   and    l,^   of  AHin.     ThiE  i 
contaim  both    M.iltha  and  Afphalt  is  cviiletii  fromil 
fl.ii>iE  and  calling.     The  proportion  I  cannot   exafUjfl 
sfDiiTaiii,  bat  moft  probably  the  AfpliaJi  ptcdonuDHca.] 


WIGAN  COAL. 

Its  colour  is  black. 

Its    Luftrc  3.  greafy,     Tiiinrparcncy  o. 

lis    Fraaure    plane    foliated.      The    btncllx 
uniformly  fomc   promifcuoufly  direQed.     In   the  f, 
ollrn  daly.      Forms    fcparalc    conccetion^)    ofico  wiiJ 
btigtit  ^ellowilh   illinitioiM. 

lis    Hardncfs   6-      ixpecilic   Giavity   1,268    by  1 
trials. 

It  burns  with  a  bright  flame,  and  <]uickcr  tliuitl 
foregoing,  and  ts  lefii  apt  to  cake.  3*8  grains  of  il 
expofed  as  the  former  to  a  Arong  bmi  left  $,!]] 
grairs  of  Afties,  that  is  1 ,57  per  cent.  81  gratna  of  i( 
decompofed  480  grains  of  Nitre-  Hence  100  grtim 
of  it  contain  6I173  of  Carbon,  36,7  of  a  mixiuie  c' 
Maltha  and  Afphalt,    and  i,;7   of  Afhes. 

It   lecms  to  contain  a  larger  proponiott   of  Makhtl 
wiih  refped  to  its  fjuancity  of   Afphalt  ihan   Wbi 
haven  Coal  does. 


SWANSEY    COAL. 

Its  colour  is  black. 

Its  Luflie  3    Tr.infparency  o. 

Its  Fraaiire  fohatod,  but  fome  Lamclite  bdnf;.  1 
right  angles  with  iheoihcr  give  it  a  fibrous  or  ftiu" 
apptarnncc.     Fragments  2. 

Its  Hardneft  5,  very  brittle.    Specific  Gravity  1,'^ 
by  my  triab. 
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It  hums  more  Howly  thin  ihc  former  and  cakcr., 
240  erainsof  it  treated   as  the  former  kinds  left  8 

gnini  of  yellowitb  led   Aflicj;    ili3[  i).  equal  3 > 33  per 

cent. 

Of  thi>  Coal  68  graini  were  requifite  to  dc-compole 

480  grains  cf  Nitre.     Then  100  grains  of  it  coniain 

73,53  of  Carbon,    23,14  of  a  mixiure  of  Malilia  and 

IATphalt,   and  3,33  of  Allies.     The  Afphalt  TeenM  to 
prcdofninate. 
It. 
Its 
Its 


LEITRIM     COAL. 


Its  colour  is  black. 

Its  Luftre  when  frefli  broken  3,     Tranfparency  O. 

Its  Fraaure  foliated.     Its  Fragments  2. 

Its  Hardnefi  6.  very  brittle.  Specilic  Gravity  1,351 
by  my  Irial;.     It  llightjy  cakes. 

240  grains  of  11  left  after  three  hours  CTtpofure  10 
heat  13,5  grains  of  reddith  grey  Afhcs,  th<it  n  e(]ual 
5.3  P«f  ce"'- 

Thc  de-compofition  of  the  Handard  quantity  of  Niire 
required  70  grains  of  this  Coal.  Hence  100  grains  of 
it  contain  71,43  of  Carbpn,  23,37  of  a  mixture  of 
Maltha  and  Afphah,  and  5,2  of  Alhes. 


NEWCASTLE    COAL. 


I  had  none  of  this  kind  of  Coal,  but  according  to 
Dodor  Watson's  experiment  it  left  on  diflillation  a 
coaly  refiduum  amounting  to  58  per  cent,  and  hence 
contained  about  40  of  a  mixture  of  Afphalt  and  Maltha, 
in  which  the  former  appears  to  predominate.     Hence  it 

Erefembles  the  Whitehaven  Coal,  but  it  evidently 
II  Sulphur  alfc,  which  that  of  Whitehaven  feldom 
t. 


Voj-  n. 
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[    t«8    ]  V 

A  Synoptical  View  of  the  Contentj  of  BITU- 
MENS and  different  Sorts  of  MINERAL 
COAL. 


100  Parti 

•CwboB. 

Bitumen. 

Alhn. 

Ghv. 

Maliha        -    ■ 

a 

_ 

_ 

a.o7o« 

Afphalc 

3> 

63 

- 

).I17 

KUkcony    -    - 

97.3 

- 

3.7 

■  .5a6 

Compft^Cunel 

75.» 

31.63  Maltha 

}■' 

i.iji 

SKrCtnQd    - 

47.** 

33,S3  Maltha 

ao 

1.43^ 

Wiiiichaven      - 

57 

■IT.i    m 

« 

'.7 

..  =  57 

Wii;an     . 

6,73 

xt 

'.S7 

i.i68 

Swinfey     -     - 

73-53 
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xt 

3.33 

1.3:- 

L:itnm     -     - 

7'.43 

«3.i7«. 

«■ 

S,xo 

'.35' 

Newcaflli: 

^s 

40       m 

It 

- 

.,:-! 

To  fhefe  refiilis  I  flialt  add  a  few  more,     taken  from 
a  Treatifc  on  Pit  Coal  htdy  ruWiflied  by  Signior  Pa- 
droni.    The  Italian   CoaU  were    examined  by  him-   ■ 
felf;    the  French  and  GcrmsH  by  other  Chymift).     All 
by  dirtillation. 


'    fmiab!)-  l.n;. 
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100  Parts 

Carbon. 

Bitumen . 

Alhes. 

Specific 
Gravity. 

CozbofHalles    - 

86 

12 

• 

— 

of  Tudcrtino 

25 

75 



— 

• 

of  Cortolla  - 

4!; 

43 

12 

1,403 

of  Mtcinaia 

6o 

37 

3 

1,411 

Stony  of  do. 

12,5 

37,5 

SO 

1,666 

of  Mocaio. 

32 

35 

33 

I '403 

Thcfe  Coals  contain  very  little  Afphalt,    but  chiefly 
Maltha. 

Mod  Coals  afford  a  volatile  Alkali  by  diftillation ;  this 
feems  to  me  to  be  rather  a  produft  of  the  operation  aiif- 
ing  from  the  union  of  Hydrogen  and  Mephitic  Air,  and 
thus  the  Alkaline  bails  of  the  Ammoniacs  found  on  vol- 
canos  feem  to  have  been  formed.  Coals  alfo  afford  an 
Acid,  commonly  the  Marine,  or  if  Pyritous,  alfo  the 
Vitriolic,  more  rarely  the  Succinous. 
^According  to  Mr,  Jars,  icx)  parts  of  the  beft  En- 
glifh  Coal  give  when  chared  6^  of  Coaks*,  but 
HiELM  found  the  refiduum  of  the  beft  Englifh  Coals 
diftilled  to  amount  to  73  per  cent,  and  Doftor  Wat- 
son found  the  refiduum  of  Newcastle  Coal  to 
amount  only  to  58  per  cent.  Thefe  refulis  nccefTarily 
differ  according  to  the  degree  of  heat  applied,  the  dura- 
tion of  thecombuftion  and  the  variable  admiffion  of  Air. 
It  is  plain  the  Bitumen  is  never  totally  expelled,  at  Icaft 
not  until  moft  of  the  Carbon  is  confumed  ;  but  much 
more  of  it  is  expelled  by  combuftion  than  by  diftillation, 
3  Watson,  p.  27  and  28. 


•   I   Jars.  p.  329. 
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